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I .  INTRODUCTION 


Recognizing  the  need  to  protect  the  high  quality  enviromient  of  the  Flathead 
River  Basin,  Congress  in  1977  directed  the  Envi roranental  Protection  Agency  (EPA) 
to  study  possible  environmental  impacts  of  resource  development  in  the  Flathead 
River  Basin.  In  response  the  EPA  cooperated  with  state  and  local  government 
bodies  and  interested  individuals  to  establish  the  Flathead  River  Basin 
Environmental  Impact  Study. 

The  Flathead  Study  is  directed  by  a 15-member  Steering  Committee  composed  of 
a representative  of  EPA,  state  government,  the  Confederated  Sal i sh-Kootenai 
Tribal  Council,  local  governments,  area  citizens,  and  several  federal  agencies. 
The  overall  goal  of  the  Steering  Committee,  and  of  the  Flathead  Study  itself,  is 
to  provide  a data  base  to  help  citizens,  government  and  industry  in  the  Flathead 
River  Basin  make  decisions  concerning  the  environment.  More  specifically,  the 
Study  will  develop  the  analytical  ability  to  assess  potential  impacts  and  pro- 
vide necessary  management  tools  to  control  the  various  levels,  types,  and  loca- 
tions of  developmental  activity. 

The  Air  Quality  Bureau  (AQB)  was  requested  by  the  Steering  Committee  early 
in  1978  to  assess  the  need  for  additional  air  quality  studies  and  prepare  a pro- 
posal for  the  air  quality  work.  The  AQB  identified  five  specific  goals  or  needs 
for  the  Flathead  Basin  air  quality  studies.  These  goals  were: 

1.  To  quantify  the  existing  air  quality  within  the  Basin; 

2.  To  identify  existing  levels  and  sources  of  air  pol lution  which  affect 
the  Basin; 

3.  To  quantify  the  meteorology  of  the  Basin  at  both  low  and  high  altitudes; 


4.  To  develop  the  capability  to  assess  the  effects  of  man's  activities  upon 
the  air  quality  of  the  Basin;  and 

5.  To  develop  guidelines  to  protect  and  enhance  the  air  quality  of  the 
Basin. 

A brief  chronology  of  the  study's  progress  follows: 

During  the  initial  year  of  study,  June  1978  through  June  1979,  the  upper  air 
meteorological  system  that  had  been  operating  at  the  Glacier  International 
Airport  (GIA)  continued  to  function®  Two  surface  wind  stations  also  were 
installed  and  operated  in  the  area.  A contracting  meteorologi  st  was  hired  to 
handle  the  instrument  operation  and  data  analysis.  The  following  sites  were 
monitored  with  the  samplers  listed  during  1978: 

Moose  City  (Canadian  border)  (see  Figure  1) 

- high  volume  sampler,  (total  suspended  particulate,  sulfate  and 
ni trate) 

Polebridge 

- dichotomous  sampler  (particulate  sizing  instrument) 

- surface  wind  station 

- temperature 

Kal i spel  1 --Glaci er  International  Airport  (GIA) 

- pilot  balloon  program  (upper  level  wind  flow) 

- temperature  sonde  systen  (inversion  heights  and  temperature 
lapse  rate) 

- acoustic  sounder  (relative  stability,  mixing  heights,  and 
inversion  heights) 

--  surface  meteorological  systan  (pressure,  wind,  temperature, 
dewpoi nt) 

- nephelometer  (visibility) 

- pyranometer  (two  wavelengths  - total  solar  radiation) 

- pyrhel iometer  (two  wavelengths  - direct  solar  beam) 

- dichotomous  sampler 
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Ronan 


- high  volume  sampler 

Pol  son 

- dichotomous  sampler 

- surface  wind  system 

Several  other  AQB  monitoring  sites  were  continued  in  operation: 

Columbia  Falls  area 

- high  volume  samplers  (two),  surface  wind  syston 

Kal i spel 1 

- high  volume  sampler 

During  1979  the  various  samplers  started  during  1978  were  continued  except 
for  the  high  volume  air  sampler  at  Moose  City,  which  was  shut  down  due  to  the 
lack  of  easy  access  and  power.  In  addition  high  volume  air  samplers  were 
installed  at  the  Glacier  International  Airport,  Poison,  and  Bigfork  sites,  and 
particle  size  instruments  were  installed  adjacent  to  the  high  volume  samplers  in 
Kali  spell  and  Columbia  Falls.  These  instruments  provided  valuable  data  on  the 
amount  of  respirable  and  non-respi rable  suspended  particulate  in  the  air.  In 
November  1979  the  surface  wind  system  at  Columbia  Falls  was  moved  to  Bigfork.  A 
report  that  summarized  the  data  collected  through  June  1979  was  prepared  in 
September  1979. 

In  1980  data  collection  continued  at  all  sites.  The  pyrhel  i ometers  at  GIA 
were  removed,  the  Kal i spel 1 -Strom  site  sampler  was  re-located  to  the  Universal 
Athletics  building,  and  a new  high-volume  air  sampler  site  was  installed  in  the 
Evergreen  area  between  Kal i spel  1 and  the  Airport.  A second  upper  air  monitoring 
site  with  pilot  balloons,  temperature  sondes,  an  acoustic  sounder,  and  a surface 
wind  system  was  installed  at  Ninepipe  National  Wildlife  Refuge  near  Ronan  in  the 
fall  of  1980.  Balloon  flights  commenced  January  5,  1981.  A high-volume  sampler 
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and  a dichotmous  sampler  were  also  installed  at  the  site.  The  Ronan-Ni nepi pe 
site  is  being  operated  in  cooperation  with  the  Sal i sh-Kootenai  air  monitoring 
office.  The  upper  air  information  collected  at  the  Ronan-Ni nepi pe  site  allowed 
comparisons  to  be  made  between  the  northern  and  southern  ends  of  the  Basin. 

A detailed  inventory  of  area  and  point  sources  of  particulate  and  SO2  air 
pollution  in  the  Basin  was  prepared.  The  source  emission  inventory  was  sub- 
mitted to  the  Steering  Committee  in  June  1980. 

A report  summarizing  data  through  September*  1980  was  presented  to  the 
Steering  Committee  in  June*  1981. 

During  1981  the  dichotomous  sampler  at  Polebridge  was  replaced  with  a high 
volume  air  sampler  and  an  additional  high  volume  air  sampler  was  installed  in 
Whi tefi sh. 

The  1981  sampling  network  included: 

Polebridge 

- surface  wind  system  with  temperature 

- high  volume  air  sampler 

Col umbi a Fal  Is 

- two  high  volume  air  samplers 

- dichotomous  sampler 

Whi tefi sh 

- high  volume  air  sampler 

Glacier  International  Airport  (GIA) 

- pilot  balloon  program 

- temperature  sonde  systai 

- acoustic  sounder 

-■  surface  wind  system  with  temperature 

- nephelometer 
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- pyranometers  (two  wavelengths) 

- high  volume  air  sampler 

- dichotomous  sampler 

Evergreen 

- high  volume  air  sampler 

Kal i spel 1 

- high  volume  air  sampler 

- dichotomous  sampler 

Big  Fork 

- high  volume  air  sampler 

- surface  wind  system  with  temperature 

Poison 


- high  volume  air  sampler 

- dichotomous  air  sampler 

- surface  wind  system  with  temperature 
Ninepipe  Wildlife  Refuge 

- pilot  balloon  program 

- temperature  sonde  system 

- acoustic  sounder 

- nephel  ometer 

- surface  wind  system 

- high  volume  air  sampler 

- dichotomous  sampler 

This  report  summarizes  the  majority  of  the  air  quality 
through  December  1981  and  analyzes  the  meteorological  data 
Glacier  International  Airport  site  and  the  Ninepipes  site  i 


data  col  lected 
collected  at  the 
n 1981. 
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II.  AMBIENT  AIR  QUALITY 


A.  Particulates 

Two  methods  of  particulate  monitoring  have  been  used  in  the  Flathead  Basin 
Study  since  its  inception.  The  first  method  uses  a high  volume  air  sampler 
(hi-vol).  This  sampler  draws  ambient  air  through  a pre-weighed  glass  fiber 
filter  at  a known  rate  of  flow  for  twenty-four  hours  ( from  midnight  to  midnight) 
every  six  days.  The  filter  is  reweighed  after  exposure  and  the  difference  bet- 
ween  the  sample  and  tare  weight  of  the  filter  is  divided  by  the  volume  of  air 
sampled  to  calculate  the  concentration  of  particulate  in  micrograms  per  cubic 
meter.  The  filter  used  is  highly  efficient  for  particles  down  to  .01  microns. 

The  hi-vol  shelter  construction  imposes  an  upper  size  limit  of  200  microns 
barring  wind  effects*  and  has  a 50  percent  cut-off  for  40  micron  particles. 

This  large  size  range  of  collected  particulates  that  were  suspended  in  the  air 
(or  falling  relatively  slowly)  is  the  basis  of  the  term  "total  suspended 
particulate"  which  is  used  to  describe  hi-vol  results.  Total  suspended  par- 
ticulate (TSP)  levels  were  monitored  at  five  sites  in  the  Basin  in  1978,  at 
eight  sites  in  1979,  at  nine  sites  in  1980,  and  at  ten  sites  in  1981  (Table  1, 
page  13).  The  map  (Figure  1)  shows  the  location  of  sampling  sites  used  in  the 
Flathead  Basin  Study. 

Table  1 summarize  the  TSP  levels  at  all  sites  for  the  years  1978,  1979,  1980, 
and  1981.  The  values  listed,  for  each  site  are  highest  and  second  highest  TSP 
levels  for  the  year  and  the  arithmetic  average.  The  data  clearly  shows  the 
influence  of  population  density,  industrial  and  agricultural  activities  on  TSP 
concentrations.  The  lowest  concentrations  are  at  the  Moose  City,  Polebridge, 
Columbia  Falls  - NAAC,  and  Ninepipe  sites,  while  the  highest  levels  are  at  the 
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Columbia  Falls-Anders  and  Kali spel 1 -Universal  Athletic  sites.  Annual  average 
concentrations  for  these  last  two  were  above  the  Montana  standard  of  75 
micrograms  per  cubic  meter  in  1980  and  1981. 

Tables  2-A  through  2-M  show  monthly  trends  in  TSP  levels  at  the  hi-vol 
sites.  These  levels  are  also  presented  graphically  in  Figures  2-A  through  2-BB. 
The  sites  with  low  levels  of  TSP  show  a moderate  but  persistent  seasonal  pat- 
tern with  higher  levels  in  the  summer.  The  sites  with  high  average  con- 
centrations show  quite  significant  changes  with  a peak  during  late  winter  and 
early  spring,  and  another  peak  during  summer  and  early  fall.  Lower  levels  are 
prevalent  during  late  fall,  winter,  and  late  spring. 

Fine  particulate  levels  in  the  Flathead  Basin  were  measured  using  dichoto- 
mous samplers.  Results  of  these  measurements  were  reported  earlier  (Coefield, 
1981  and  Gelhaus,  1979) 

B.  Sulfates  and  Nitrates 

Sulfate  and  nitrate  analyses  were  performed  on  the  filters  from  the  high 
volume  samplers  from  all  sites  except  Kal i spel  1 -Evergreen.  Monthly  arithmetic 
means  and  maximunis  of  sulfate  and  nitrate  are  presented  in  Tables  2-A  through 
2-M  along  with  the  TSP  values.  The  values  are  generally  highest  in  the  more 
urban  or  industrialized  areas  and  lowest  in  the  rural  areas.  The  highest  value 
(12.8  micrograms/cubic  meter)  was  recorded  at  the  Columbia  Falls-NAAC  site  in 
February  1978.  This  site  has  sulfate  values  similar  to  those  at  the  Columbia 
Falls-Anders  site  even  though  the  TSP  levels  are  only  about  one  fifth  as  high. 
This  is  probably  due  to  the  Aluminum  plant  nearby.  1981  sulfate  levels  at  the 
Polebridge  site  were  second  only  to  the  Kal i spel 1 -Universal  Athletics  site  and 
were  unusually  high  for  such  a remote  site.  These  high  levels  were  probably 
caused  by  emissions  from  the  gas  fields  50  miles  northeast  of  the  site  in 
A1 berta. 
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The  nitrate  levels  were  uniformly  lower  than  the  sulfate  levels  but  exhibited 
much  the  same  pattern.  The  highest  nitrate  level  recorded  was  10.9  micrograms 
per  cubic  meter  in  February,  1980  at  the  Kal  i spel  1 -Universal  Athletics  site. 

The  lowest  nitrate  value  recorded  was  0.0  micrograms  per  cubic  meter  at  the 
Polebridge  site. 

C . Vi sibi 1 i ty 

Montana  has  a visibility  standard  for  PSD  Class  I areas  based  on  integrating 
nephelometer  measurements.  The  nephel  ometer  measures  a dimensionless  scattering 
coefficient  over  a one  meter  light  path  using  an  artificial  light  source.  The 
Montana  standard  requires  an  annual  mean  value  no  more  than  3.0  x 10~5  for  Class 
I areas.  Although  the  Flathead  Basin  Study  area  does  include  Class  I areas 
(Glacier  National  Park,  Bob  Marshall  Wilderness,  and  Mission  Mountain 
Wilderness),  no  nephelometer  measurements  were  taken  in  those  areas  due  to 
logistical  considerations.  Visibility  measurements  were  taken  at  two  locations 
in  the  study  area:  Glacier  International  Airport  (GIA)  north  of  Kali  spell,  and 

Ninepipes  Wildlife  Refuge  south  of  Ronan.  The  nephelometer  at  GIA  has  been  in 
place  since  1978  and  values  for  these  earlieryears  were  listed  in  a previous 
report.  A second  nephelometer  has  been  operating  at  the  Ninepipes  site  since 
July  1981.  Table  3 compares  the  nephel  ometer  data  from  the  GIA  site  and  the 
Ninepipes  site  during  the  second  half  of  1981. 

Visibility  at  the  Ninepipes  site  was  noticeably  better  than  that  at  GIA 
throughout  the  period,  particularly  during  the  late  fall  and  winter  when  wood 
smoke  traditionally  is  a problem. 
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III.  METEOROLOGY 


A.  Upper  Air 

In  the  fall  of  1980,  a new  monitoring  site  was  set  up  at  the  Ninepipes 
Wildlife  Refuge  5 miles  south  of  Ronan.  Measurements  of  upper  air  meteorology 
have  been  made  at  this  site  since  January  1981  in  conjunction  with  the  upper  air 
work  being  done  at  the  Glacier  International  Airport  site  north  of  Kali  spell. 
This  allowed  a direct  comparison  to  be  made  of  the  winds  aloft  and  stability 
character!' sties  of  the  north  and  south  ends  of  the  Flathead  Basin.  Acoustic 
sounders  operated  continuously  at  both  sites  to  measure  inversion  heights  and 
stability  at  the  two  sites.  Pilot  balloons  with  attached  temperature  sensors 
were  launched  and  tracked  from  each  site  in  the  morning  and  afternoon  three 
times  a week.  Wind  speed  and  direction  at  10  meters  was  also  collected  at  both 
si  tes. 

The  south  end  of  the  Basin  is  considerably  broader  than  the  north  end  and  is 
mostly  unforested.  Pasture  land  and  cropland  are  the  predominate  land  types 
around  the  monitoring  site.  East  of  the  site  the  topography  is  essentially  the 
same,  a high  range  of  mountains  abruptly  rising  to  1500  meters  in  15  kilometers. 
In  the  north  the  eastern  ridge  is  about  1200  meters  high  and  is  12  kilometers 
away.  To  the  west  the  terrain  in  the  south  is  considerably  different,  rising 
slowly  with  rolling  hills  to  a ridge  750  meters  high  32  kilometers  away.  At  the 
northern  site  a substantial  range  of  mountains  rise  abruptly  to  900  meters  27 
kilometers  west. 

These  topographical  differences  between  the  two  sites  influence  the  upper 
air  flow  in  a noticeable  way.  Tables  4A  to  4i\l  and  5A  to  5K  present  upper  air 
summaries  for  the  two  sites  on  days  when  balloons  were  launched  from  both  sites 
and  were  tracked  successfully  to  at  least  1500  meters.  For  days  when 
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comparisons  were  made  mixing  heights  at  the  Kalispell  site  averaged  23  percent 
higher  in  the  morning  and  15  percent  higher  in  the  afternoons.  The  wind  speeds 
through  these  mixed  layers  were  faster  above  the  Kalispell  site  than  the 
Ninepipes  site.  Average  wind  speed  through  the  mixed  layer  was  13  percent  faster 
above  Kalispell  in  the  morning  and  33  percent  faster  in  the  afternoon.  The 
winds  at  1500  meters  however,  do  not  exhibit  such  a clear  pattern.  Winds  at 
this  level  averaged  26  percent  slower  above  the  Ninepipes  site  in  the  morning, 
but  12  percent  faster  in  the  afternoon.  The  wind  directions  at  this  height  for 
both  sites  were  predominately  from  the  south  through  we st  in  the  mornings  and 
from  the  south  through  southwest  in  the  afternoons.  Generally,  when  wind  speeds 
are  greater  than  4 m/s  the  winds  at  both  sites  are  from  the  same  quadrant  at 
thi s level . 

It  is  clear  from  this  analysis  that  there  is  a slightly  greater  pollutant 
dispersion  potential  in  the  north  end  of  the  Basin  than  the  south  end.  However, 
since  the  potential  volume  available  for  dispersion  is  usually  restricted  by  the 
physical  size  of  the  valley  the  narrower  north  end  does  not  really  have  any 
significant  advantage  except  for  short-term  episodes. 

B.  Acoustic  Sounder 

Acoustic  sounders  have  been  operated  at  the  Glacier  International  Airport 
site  since  1976  and  at  the  Ninepipes  site  since  December  1980. 

The  monostatic  acoustic  sounder  (or  acoustic  radar)  consists  of  a 
transmi t/receive  dish  antenna  approximately  four  feet  in  diameter  and  a 
record] ng/di spl ay  unit  which  produces  a permanent  chart  record.  Approxi mately 
every  22  seconds  the  antenna  emits  a 1600  Hz  sound  pulse.  The  pulse  is  directed 
vertically  upward  and  is  reflected  downward  to  the  receiver  if  stable  layers  or 
inversions  are  present,  by  small-scale  turbulence  and  temperature  discontinuities 
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associated  with  inversions.  The  echoes  received  are  recorded  electrically  on 
heat-sensitive  chart  paper.  The  chart  produced  is  interpreted  by  the  operator, 
who  obtains  from  it  a stability  estimate  (stable,  unstable,  or  neutral)  of  the 
lowest  100  meters  of  the  atmosphere,  and  the  height,  thickness,  and  type  of  any 
inversion(s)  present.  These  data  are  further  analyzed  by  computer,  and  monthly 
summaries  of  first  (lowest)  and  second  (second  lowest  if  multiple  inversions  are 
present)  inversions  are  produced.  A two-hour  stability  analysis  is  also 
performed,  which  assigns  data  into  one  of  six  stability  categories,  A through  F, 
where  A is  the  most  unstable  and  F is  the  most  stable.  These  classifications 
are  based  on  the  operator's  stability  estimate  plus  wind  speed,  time  of  day, 
solar  altitude  angle,  and  cloud  conditions.  A more  complete  discussion  of  the 
procedure  followed  can  be  found  in  a report  published  by  the  Air  Quality  Bureau 
(Gelhaus,  1979). 

Tables  6 and  7 present  a comparison  of  acoustic  sounder  data  from  the 
Glacier  International  Airport  site  and  the  Ninepipes  site.  Table  6 summarizes 
first  inversion  occurrence,  base  height  and  thickness  by  month  for  the  two 
si tes. 

During  the  nighttime  hours  (0001-0600  MST)  a surface  based  inversion  301  to 
500  meters  thick  was  present  virtually  every  day  of  the  year  at  the  GIA  site. 
These  persistent  inversions  were  also  presnt  almost  every  day  at  the  Ninepipes 
site  during  the  late  fall  and  wi nter  months.  During  March  through  September  the 
Ninepipes  site  experienced  these  inversions  more  than  half  the  time  but  did 
record  significant  periods  with  no  inversion  present.  This  may  be  due  to  the 
lack  of  forest  cover  at  this  end  of  the  basin  which  would  allow  surface  soil 
layers  to  build  up  enough  residual  heat  on  a sunny  day  to  stay  warm  through 
short  summer  nights  and  prevent  the  formation  of  a typical  radiation  inversion. 
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During  the  morning  (0601-1200  MST)  hours  a seasonal  variation  is  apparent  at 
both  sites.  Late  fall  and  winter  months  again  show  persistent  surface  based 
inversions  from  101  to  500  meters  thick  present  at  both  sites  almost  all  of  the 
time.  During  the  spring  and  summer  months  these  inversions  are  not  as  prevalent 
and  are  based  100  to  200  meters  above  the  surface.  Again  the  GIA  site  has  a 
higher  overall  frequency  of  occurrence  than  the  Ninepipes  site. 

During  the  afternoon  (1201-1800  MST)  hours  inversions  are  present  less  than 
half  the  time  except  for  November  through  January  when  Inversions  often  persist 
throughout  the  day  at  both  sites.  These  afternoon  inversions  are  usually  ele- 
vated several  hundred  meters. 

The  evening  (1801-2400  MST)  hours  again  have  surface  based  inversions 
100-500  meters  thick  present  virtually  every  day  at  the  GIA  site  and  slightly 
less  frequently  during  the  spring  and  summer  months  at  the  Ninepipes  site. 

The  percent  frequency  of  occurrence  of  stability  classifications  for  the 
lower  100  meters  for  each  site  is  presented  by  month  in  Table  7.  Stability  at 
the  Ninepipes  site  does  not  appear  to  be  significantly  different  than  that  of 
the  GIA  site.  Both  have  a strong  preponderance  of  neutral  or  stable  classes 
(Classes  D,  E or  F)  most  of  the  year  with  a tendency  toward  slightly  unstable 
(Class  C)  during  the  spring  and  summer  months. 
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TABLES 


TABLE  1 


Flathead  Basin  TSP  Levels 

Maxi  mums,  (Second  High  Reading),  and  [Arithmetic  Average]* 


1978  1979  1980  1981 

Site  Max( 2nd)[Ave]  Max(2nd)[Ave]  Max(2nd)[Ave]  Max( 2nd) [Ave] 


Moose  City 

40 

i — 1 

LD 

i 1 

CO 

15 

( 1 2 ) [ 10] 

Polebridge 

89  (62  ) [ 30] 

Columbi a 
Falls  NAAC 

59 

( 56)[  25] 

64 

( 63 )[  29] 

106 

( 81 )[  30] 

89  (83 )[30] 

Col umbi a 

Falls- 

Anders 

425 

l — 1 

o~> 

i i 

CO 

CM 

484 

{ 390 ) [ 1 45] 

498 

( 4 5 5 ) [ 1 29  ] 

494 (390)  [148] 

Whi tef i sh 

144(128)  [73] 

Kal i spel 1 - 
GIA 

140 

(120)[  56] 

309 

( 232 ) [ 62] 

134(103)  [39] 

Kal i spel 1 - 
Strom 

no 

( 1 05 ) [ 65] 

343 

( 289) [ 90] 

Kal i spel 1 - 

Universal 

Athletic 

296 

i — 1 

CO 

0 

1  1 

CM 

O 

CM 

211(186)  [90] 

Kal i spel 1 - 
Evergreen 

169 

(138)[  67] 

170(159)  [65] 

Bigfork 

112 

(103)[  43] 

134 

(102)[  42] 

109  (84)  [32] 

Poison 

202 

(191  )[  80] 

177 

( 1 59) [ 62] 

174 (1 1 1 ) [ 44] 

Ronan 

170 

( 1 20 ) [ 48] 

405 

(311  )[109] 

220 

(175)11  88] 

Hi nepi pes 

42 

( 35 ) [ 21 ] 

142  ( 55 ) [ 24] 

*A11  values 

in  micrograms  per 

cubic  meter 
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TABLE  2-A 


Moose  City 
Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
September  1978  - March  1979 


Arithmetic  Mean Maximum  Reading 


Month 

TSP 

(S04) 

LNO3J 

TSP 

( S04) 

[NO3] 

Sept.  78 

16 

(1  .6) 

[0.4] 

18 

(2.4) 

[0.6] 

Oct. 

26 

(1.6) 

[0.2] 

40 

(1  .9) 

[0.2] 

Nov. 

Dec. 

9 

(4.5) 

[0.3] 

17 

(6.1) 

[0.4] 

Jan  79 
Feb 

10 

(2.9) 

[0.2] 

12 

(4.2) 

[0.2] 

Mar 

10 

(2.6) 

[0.3] 

15 

(4.0) 

[0.4] 

*A11  values  in  micrograms  per  cubic  meter 
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TABLE  2-B 


Polebridge 
Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
June  1981  - December  1982 


Arithmetic  Mean Maximum  Reading 


Month 

TSP 

(SO4) 

LNO3J 

TSP 

(S04) 

— '1 
CO 

0 

2: 

May  81 

24 

(4.5) 

[0.1] 

24 

(4.5) 

[0.1] 

June 

28 

(3.5) 

[0.0] 

47 

(4.3) 

[0.1] 

July 

43 

(3.5) 

[0.1] 

62 

(3.7) 

[0.2] 

Aug 

57 

(3.2) 

[0.2] 

89 

(4.9) 

[0.3] 

Sep 

25 

(3.0) 

[0.1] 

33 

(4.3) 

[0.3] 

Oct 

21 

(4.1) 

[0.3] 

29 

(4.9) 

[0.4] 

Nov 

17 

(2.3) 

[0.1] 

30 

(3.1) 

[0.3] 

Dec 

10 

(1.0) 

[0.0] 

10 

(1.0) 

[0.0] 
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TABLE  2-C 


Columbia  Falls  - NAAC 
Particulate  Data  * 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 

January  1978  - December  1981 

Arithmetic  Mean  Maximum  Reading 

Month  TSP  [SO4I  [TTO3T TSP  (SO4)  [NO3] 


Jan  78 

23 

(4.5) 

[2.0] 

Feb 

24 

(6.2) 

[1.1] 

March 

33 

(3.1) 

[1 .6] 

April 

13 

(2.4) 

[0.4] 

May 

26 

(2.6) 

[0.5] 

June 

21 

(2.3) 

[0.3] 

July 

28 

(2.7) 

[0.5] 

Aug 

29 

(3.4) 

[0.5] 

Sep 

26 

(2.9) 

[0.6] 

Oct 

39 

(2.8) 

[0.6] 

Nov 

24 

(3.7) 

[1.3] 

Dec 

8 

(1.9) 

[0.7] 

Jan  79 

32 

(5.0) 

[1.8] 

Feb 

27 

March 

21 

Apr 

22 

May 

28 

June 

29 

July 

30 

Aug 

32 

Sept 

33 

Oct 

33 

Nov 

34 

Dec 

31 

Jan  80 

24 

Feb 

20 

March 

17 

April 

18 

. 

May 

24 

June 

31 

July 

41 

Aug 

31 

Sept 

44 

Oct 

56 

Nov 

22 

Dec 

23 

Jan  81 

34 

Feb 

18 

Mar 

15 

Apr 

20 

May 

19 

June 

28 

July 

49 

Aug 

49 

Sep 

47 

Oct 

30 

Nov 

36 

Dec 

24 

*A11  values 

in  micrograms  1 

per  cubic 

55 

(9.6) 

[5.6] 

47 

(12.8) 

[2.4] 

42 

(6.4) 

[2.3] 

21 

(3.4) 

[0.6] 

46 

(4.5) 

[1.0] 

33 

(3.3) 

[0.5] 

48 

(4.1) 

[0.8] 

37 

(5.2) 

[0.6] 

30 

(4.6) 

[0.9] 

59 

(5.0) 

[1.0] 

53 

(9.1) 

[3.2] 

16 

(3.5) 

[1.8] 

48 

(7.1) 

[2.9] 

50 

37 

63 

44 
35 

42 
57 

43 
49 
60 

64 
35 
43 
21 
28 

45 
53 
81 

53 

65 
106 

56 

38 

57 
33 
27 
40 
25 

51 
89 
79 
83 

39 

54 
37 

meter 
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TABLE  2-D 


Columbia  Falls  - Anders 
Particulate  Data* 

Total  Suspended  Particulates  (TSP) 
Sulfates  (SO4)  and  Nitrates  [NO3] 

January  1978  - December  1981 


Arithmetic  Mean 

Maximum  Reading 

Month 

TSP 

(SO4) 

TSP 

(SO4) 

— 1 
CO 
O 

z 
— 1 

Jan  78 

47 

(5.1) 

[2.3] 

78 

(9.2) 

[5.6] 

Feb 

80 

(5.3) 

[1.5] 

209 

(9.9) 

[4.0] 

March 

292 

(3.3) 

[1.7] 

426 

(5.1) 

[2.2] 

April 

137 

(2.9) 

[0.5] 

328 

(3.9) 

[1.0] 

May 

157 

(2.9) 

[0.6] 

208 

(3.8) 

[1.1] 

June 

117 

(2.8) 

[0.5] 

208 

(5.0) 

[0.8] 

July 

154 

(3.4) 

[0.6] 

311 

(4.8) 

[0.9] 

Aug 

177 

(4.0) 

[0.7] 

375 

(5.2) 

[1.4] 

Sep 

137 

(2.9) 

[0.8] 

186 

(4.7) 

[1.2] 

Oct 

165 

(3.1) 

[1.0] 

249 

(4.8) 

[1.5] 

Nov 

102 

(5.7) 

[2.8] 

152 

(8.2) 

[5.1] 

Dec 

35 

(3.1  ) 

[1.6] 

58 

(4.4) 

[4.1] 

Jan  79 

40 

(6.1) 

[2.7] 

113 

(8.3) 

[3.7] 

Feb 

51 

79 

Mar 

169 

353 

Apri  1 

174 

257 

May 

205 

375 

June 

186 

261 

July 

161 

254 

Aug 

119 

210 

Sep 

240 

279 

Oct 

207 

484 

Nov 

112 

212 

Dec 

48 

84 

Jan  80 

83 

188 

Feb 

48 

81 

March 

108 

140 

April 

139 

225 

May 

73 

122 

June 

82 

125 

July 

189 

455 

Aug 

131 

206 

Sept 

175 

267 

Oct 

241 

422 

Nov 

104 

235 

Dec 

159 

498 

Jan  81 

91 

197 

Feb 

146 

222 

Mar 

157 

369 

Apri  1 

150 

390 

May 

122 

308 

June 

108 

252 

July 

319 

404 

Aug 

167 

231 

Sep 

179 

292 

Oct 

144 

312 

Nov 

113 

242 

Dec 

74 

135 

*A11  values  in  rnicrograms  per  cubic  meter 
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TABLE  2-E 


Whi tef i sh 
Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
August  1981  - December  1981 


Arithmetic  Mean 

Maximum  Readina 

Month 

TSP 

(SO4) 

[NO3] 

TSP 

(SO4) 

[NO3J 

Aug  81 

74 

(3.0) 

[0.9] 

105 

(3.3) 

[1.3] 

Sep 

65 

(2.8) 

[0.7] 

96 

(4.7) 

[0.9] 

Oct 

81 

(3.2) 

[1.1] 

106 

(4.3) 

[1.3] 

Nov 

83 

(1.7) 

[1.3] 

144 

(3.0) 

[2.0] 

Dec 

62 

(1.6) 

[1 .2] 

84 

(2.8) 

[1.6] 
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TABLE  2-F 


Glacier  International  Airport 
Particulate  Data* 

Total  Suspended  Particulates  TSP 
Sulfates  ( SO4 ) and  Nitrates  [NO3] 
March  1979  - December  1981 


Arithmetic  Mean Maximum  Reading 


Month 

TSP 

(S04) 

LNO3J 

TSP 

(so4) 

[N03J 

Mar  79 

79 

(3.2) 

[2.8] 

120 

(4.5) 

[5.6] 

April 

50 

(2.3) 

[1.1] 

117 

(4.0) 

[1.6] 

May 

53 

(2.2) 

[0.9] 

74 

(3.3) 

[i.i] 

June 

54 

(2.0) 

[0.9] 

69 

(2.2) 

[1.3] 

July 

67 

(2.3) 

[0.8] 

89 

(2.9) 

[1.0] 

Aug 

61 

(2.5) 

[0.8] 

109 

(2.9) 

[1.6] 

Sep 

73 

(2.5) 

[1.0] 

107 

(3.2) 

[1.2] 

Oct 

73 

(3.1) 

[1.5] 

140 

(3.8) 

[1.8] 

Nov 

38 

(3.8) 

[2.1] 

57 

(5.0) 

[3.6] 

Dec 

25 

(2.4) 

[1.6] 

34 

(2.9) 

[3.0] 

Jan  80 

36 

(3.9) 

[2.2] 

45 

(5.3) 

[2.9] 

Feb 

38 

(3.5) 

[3.1] 

67 

(6.4) 

[4.0] 

Mar 

23 

(2.2) 

[0.9] 

33 

(3.5) 

[1 .6] 

April 

50 

(3.2) 

[0.6] 

88 

(4.5) 

[1 .0] 

May 

41 

(2.5) 

[0.4] 

46 

(3.8) 

[0.6] 

June 

86 

(3.0) 

[0.6] 

232 

(4.9) 

[0.8] 

July 

74 

(3.5) 

[0.3] 

138 

(4.8) 

[0.7] 

Aug 

89 

(3.8) 

[0.3] 

230 

(4.8) 

[0.6] 

Sep 

90 

(4.0) 

[0.5] 

142 

(6.2) 

[0.8] 

Oct 

112 

(4.1) 

[1.3] 

309 

(4.8) 

[1.8] 

Nov 

40 

(3.0) 

[1.2] 

78 

(4.1) 

[2.5] 

Dec 

34 

(4.7) 

[1.2] 

45 

(7.7) 

[1.8] 

Jan  81 

35 

(3.8) 

[1.9] 

51 

(5.9) 

[3.1] 

Feb 

30 

(3.5) 

[0.8] 

42 

(6.6) 

[1.5] 

Mar 

25 

(1.8) 

[0.9] 

53 

(3.7) 

[2.0] 

Apri  1 

25 

(2.0) 

[0.6] 

38 

(2.3) 

[0.9] 

May 

28 

(2.5) 

[0.4] 

65 

(3.6) 

[0.6] 

June 

29 

(1.8) 

[0.3] 

60 

(2.5) 

[0.6] 

July 

52 

(2.1) 

[0.5] 

84 

(2.5) 

[0.7] 

Aug 

75 

(3.3) 

[1.0] 

134 

(3.5) 

[1.6] 

Sep 

60 

(2.4) 

[0.8] 

103 

(3.2) 

[1.2] 

Oct 

44 

(3.2) 

[1.1] 

71 

(5.1) 

[1.4] 

Nov 

39 

(1.0) 

[1.3] 

91 

(2.3) 

[2.1] 

Dec 

26 

(2.3) 

[1.8] 

51 

(5.5) 

[3.0] 

*A11  values  in  micrograms  per  cubic  meter 
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TABLE  2-G 


Kali  spell  - Strom 
Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
October  1978  - December  1979 


Arithmetic  Mean  Maximum  Reading 


Month 

TSP 

(so4) 

TSP 

~T50zfT~ 

Oct  78 

85 

(3.5) 

[1.0] 

no 

(3.9) 

[1.2] 

Nov 

67 

(5.8) 

[2.5] 

99 

(8.2) 

[4.8] 

Dec 

43 

(4.6) 

[1 .6] 

63 

(5.0) 

[3.2] 

Jan  79 

41 

(7.6) 

[3.0] 

59 

(8.5) 

[4.1] 

Feb 

58 

(5.3) 

[3.9] 

59 

(6.4) 

[6.6] 

March 

164 

(4.8) 

[2.7] 

343 

(7.0) 

[4.0] 

April 

147 

(4.6) 

[1.5] 

184 

(4.9) 

[1.8] 

May 

107 

(2.4) 

[1.0] 

135 

(2.8) 

[1.3] 

June 

63 

(2.4) 

[0.9] 

76 

(2.8) 

[1.0] 

July 

95 

(2.7) 

[0.7] 

140 

(3.0) 

[1.1] 

Aug 

73 

(2.9) 

[0.7] 

156 

(3.6) 

[1.3] 

Sep 

126 

(3.7) 

[1.2] 

208 

(6.3) 

[2.3] 

Oct 

- 

- 

- 

- 

- 

~ 

Nov 

87 

(6.0) 

[2.9] 

136 

(9.1) 

[5.4] 

Dec 

67 

(3.0) 

[1.8] 

no 

(3.6) 

[2.9] 

*A11  values  in  roicrograms  per  cubic  meter 
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TABLE  2-H 


Kali  spell  - Evergreen  Elec. 

Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 

June  1980  - December  1981 

Arithmetic  Mean  Maximum  Reading 

Month  ~ "TSP  (SO4)  LNO3J  TSP  (SO4I  LNO3I 


June  80 

54 

91 

July 

78 

135 

Aug 

58 

100 

Sept 

103 

169 

Oct 

84 

138 

Nov 

51 

89 

Dec 

51 

65 

Jan  81 

43 

75 

Feb 

71 

152 

Mar 

50 

95 

Apr 

57 

113 

May 

42 

90 

June 

91 

170 

July 

86 

no 

Aug 

99 

159 

Sep 

72 

139 

Oct 

88 

151 

Nov 

50 

92 

Dec 

30 

46 

*A1 1 values  in  micrograms  per  cubic  meter 
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TABLE  2-1 


Kali  spell  - Universal  Athletics 
Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
January  1980  - December  1981 


Arithmetic  Mean Maximum  Reading 


Month 

TSP 

(S04) 

nro 

TSP 

(SO4) 

^noJT 

Jan  80 

92 

(5.3) 

[2.0] 

137 

(6.4) 

[2.5] 

Feb 

72 

(4.8) 

[5.7] 

126 

(6.4) 

[10.9] 

March 

169 

(4.4) 

[1.3] 

197 

(5.7) 

[2.5] 

April 

116 

(4.0) 

[0.4] 

192 

(5.1) 

[0.8] 

May 

119 

(4.0) 

[0.5] 

150 

(5.2) 

[0.6] 

June 

81 

(2.5) 

[0.5] 

95 

(2.8) 

[0.6] 

July 

93 

(3.2) 

[0.6] 

137 

(4.8) 

[0.9] 

Aug 

81 

(4.9) 

[0.1] 

114 

(6.5) 

[0.5] 

Sep 

142 

(5.7) 

[1.2] 

202 

(7.1) 

[1.7] 

Oct 

91 

(4.0) 

[1.3] 

130 

(5.6) 

[1.8] 

Nov 

92 

(5.9) 

[1.5] 

148 

(8.8) 

[2.4] 

Dec 

133 

(5.5) 

[1.3] 

296 

(6.1) 

[2.0] 

Jan  81 

95 

(5.8) 

[1.9] 

174 

(8.0) 

[3.7] 

Feb 

106 

(6.1) 

[0.7] 

211 

(7.9) 

[0.8] 

Mar 

121 

(3.5) 

[1.1] 

177 

(4.2) 

[1.5] 

Apr 

75 

(3.9) 

[0.7] 

107 

(4.5) 

[1.2] 

May 

72 

(4.0) 

[0.6] 

88 

(5.1) 

[0.8] 

June 

89 

(4.6) 

[0.5] 

138 

(5.3) 

[0.6] 

July 

67 

(3.0) 

[0.6] 

87 

(3.4) 

[0.7] 

Aug 

108 

(4.2) 

[1.0] 

86 

(4.8) 

[1.3] 

Sep 

99 

(4.1) 

[1.0] 

163 

(5.8) 

[1.2] 

Oct 

85 

(5.2) 

[1.3] 

133 

(6.5) 

[2.1] 

Nov 

116 

(2.9) 

[1.8] 

180 

(3.7) 

[3.8] 

Dec 

57 

(3.5) 

[2.2] 

70 

(4.4) 

[3.1] 

*A11  values  in  micrograms  per  cubic  meter 
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TABLE  2-J 


Bigfork 

Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
July  1979  - December  1981 


Arithmetic  Mean Maximum  Reading 


Month 

TSP 

(S04) 

nra 

TSP 

(S04) 

[N03J 

Jul  79 

54 

(2.4) 

[0.5] 

67 

(2.9) 

[0.6] 

Aug 

47 

(2.3) 

[0.5] 

103 

(2.7) 

[0.6] 

Sept 

38 

(2.7) 

[0.7] 

53 

(4.0) 

[0.9] 

Oct 

42 

(2.9) 

[1.2] 

57 

(3.4) 

[1.5] 

Nov 

40 

(4.1) 

[2.2] 

47 

(4.8) 

[4.9] 

Dec 

41 

(3.3) 

[1.3] 

112 

(3.9) 

[2.3] 

Jan  80 

60 

(5.1) 

[2.3] 

102 

(8.0) 

[3.9] 

Feb 

40 

(3.7) 

[1.2] 

88 

(5.5) 

[1 .6] 

March 

27 

(3.5) 

[0.4] 

35 

(6.5) 

[0.8] 

April 

37 

(3.1) 

[0.4] 

67 

(5.2) 

[0.8] 

May 

28 

(2.7) 

[0.6] 

32 

(3.2) 

[0.8] 

June 

29 

(2.4) 

[0.2] 

44 

(3.2) 

[0.4] 

July 

42 

(2.4) 

[0.7] 

81 

(2.8) 

[1.4] 

Aug 

33 

(3.5) 

[0.1] 

52 

(5.8) 

[0.3] 

Sep 

51 

(3.2) 

[0.4] 

93 

(4.2) 

[0.8] 

Oct 

45 

(4.1) 

[1.1] 

63 

(5.0) 

[1.9] 

Nov 

38 

(4.6) 

[0.8] 

44 

(5.4) 

[1.0] 

Dec 

73 

(1.8) 

[0.5] 

134 

(1.8) 

[0.5] 

Jan  81 

35 

(4.2) 

[1.7] 

48 

(6.5) 

[3.0] 

Feb 

36 

(2.5) 

[0.8] 

75 

(4.7) 

[1.0] 

Mar 

26 

(2.4) 

[0.9] 

42 

(3.2) 

[1.2] 

Apri  1 

22 

(1.6) 

[0.3] 

37 

(2.1) 

[0.5] 

May 

21 

(2.4) 

[0.3] 

40 

(5.0) 

[0.7] 

June 

29 

(2.2) 

[0.3] 

56 

(2.6) 

[0.6] 

July 

37 

(2.3) 

[0.4] 

42 

(3.5) 

[0.5] 

Aug 

57 

(2.2) 

[0.9] 

84 

(2.4) 

[1.3] 

Sep 

49 

(2.2) 

[0.6] 

109 

(3.5) 

[1 .4] 

Oct 

26 

(3.3) 

[0.8] 

35 

(5.1) 

[1.3] 

Nov 

29 

(2.1) 

[1.2] 

54 

(4.2) 

[2.8] 

Dec 

20 

(1.5) 

[0.7] 

30 

(3.7) 

[1.5] 

*A11  values  in  micrograms  per  cubic  meter 
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TABLE  2-K 


Poison 

Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
March  1979  ~ December  1981 


Arithmetic  Mean  _ Maximum  Reading 


Month 

TSP 

{ S04) 

LNO^J 

TSP 

( S04) 

LNO3J 

March  79 

48 

(3.3) 

[2 

0] 

75 

(5.0) 

[3.3] 

April 

48 

(2.7) 

[1 

2] 

94 

(4.0) 

[1.7] 

May 

96 

(2.7) 

[0 

9] 

149 

(3.1) 

[1.2] 

June 

106 

(2.7) 

[1 

0] 

169 

(3.6) 

[ 1 .8] 

July 

59 

(2.2) 

[0 

7] 

63 

(2.8) 

[1.0] 

Aug 

98 

(2.4) 

[0 

6] 

188 

(2.7) 

[0.8] 

Sept 

133 

(3.2) 

[1 

0] 

191 

(4.3) 

[1.3] 

Oct 

106 

(2.9) 

[1 

4] 

202 

(3.5) 

[1.6] 

Nov 

48 

(4.6) 

[3 

9] 

71 

(6.6) 

[5.4] 

Dec 

30 

(2.7) 

[1 

6] 

43 

(3.5) 

[3.4] 

Jan  80 

98 

(4.1) 

[2 

1] 

177 

(5.4) 

[3.5] 

Feb 

40 

(3.9) 

[1 

5] 

62 

(5.0) 

[2.3] 

March 

27 

(3.8) 

[0 

9] 

37 

(5.2) 

[2.8] 

April 

74 

(3.5) 

[0 

9] 

114 

(4.5) 

[1.2] 

May 

31 

(2.7) 

[0 

5] 

42 

(3.1) 

[0.8] 

June 

47 

(3.0) 

[0 

4] 

51 

(3.2) 

[0.5] 

July 

- 

- 

- 

- 

- 

- 

Aug 

72 

(4.8) 

[0 

.2] 

83 

(6.6) 

[0.7] 

Sept 

83 

(4.9) 

[0.8] 

159 

(6.6) 

[1.2] 

Oct 

70 

(5.1) 

[1 

.6] 

128 

(6.0) 

[2.6] 

Nov 

55 

(3.6) 

[1 

.5] 

84 

(4.7) 

[2.5] 

Dec 

52 

(3.1) 

[0.6] 

90 

(3.7) 

[1.7] 

Jan  81 

24 

(2.9) 

[1 

• 7] 

35 

(4.6) 

[3.4] 

Feb 

46 

(3.1) 

[0 

.9] 

111 

(6.2) 

[1.3] 

Mar 

36 

(2.4) 

[0.8] 

76 

(4.0) 

[1 .6] 

April 

43 

(2.3) 

[0 

.5] 

76 

(2.8) 

[0.6] 

May 

35 

(2.9) 

[0.6] 

81 

(6.6) 

[1.1] 

June 

32 

(2.5) 

[0 

.3] 

39 

(3.0) 

[0.4] 

July 

57 

(2.8) 

[0 

«7] 

77 

(3.1) 

[0.8] 

Aug 

66 

(2.9) 

[0 

8] 

84 

(3.4) 

[1.1] 

Sep 

56 

(3.0) 

[0 

8] 

72 

(3.8) 

[0.9] 

Oct 

46 

(3.4) 

[1 

0] 

72 

(5.2) 

[1.5] 

Nov 

57 

(1.8) 

[1 

6] 

174 

(3.5) 

[3.8] 

Dec 

23 

(1.7) 

[1 

4] 

35 

(3.8) 

[2.6] 

24 


TABLE  2-L 


Ronan 

Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
November  1978  - July  1980 


Arithmetic  Mean Maximum  Reading 


Month 

TSP 

(S04) 

"INO^I 

TSP 

(S04) 

LNO3J 

Nov  78 

85 

(4.1) 

[2.0] 

170 

(6.5) 

[4.2] 

Dec 

19 

(3.4) 

[1.0] 

32 

(4.1) 

[2.4] 

Jan  79 

36 

(6.9) 

[3.8] 

58 

(10.8) 

[6 .3] 

Feb 

49 

(4.2) 

[2.5] 

64 

(8.1) 

[6.6] 

March 

76 

(3.9) 

[2.2] 

123 

(5.3) 

[4.1] 

April 

94 

(2.1) 

[0.8] 

168 

(3.8) 

[1 .5] 

May 

130 

(1.9) 

[0.9] 

147 

(2.6) 

[1.4] 

June 

227 

(2.0) 

[0.8] 

311 

(2.0) 

[1.0] 

July 

204 

(2.2) 

[0.9] 

224 

(2.4) 

[1.1] 

Aug 

140 

(2.1) 

[0.7] 

240 

(3.2) 

[1.2] 

Sept 

176 

(2.3) 

[0.9] 

288 

(2.8) 

[1.3] 

Oct 

137 

(2.5) 

[1.3] 

406 

(2.9) 

[1 .6] 

Nov 

27 

(3.4) 

[2.6] 

29 

(4.8) 

[6.3] 

Dec 

53 

(3.0) 

[2.1] 

69 

(4.5) 

[4.1] 

Jan  80 

61 

(4.3) 

[1.9] 

140 

(7.5) 

[2.7] 

Feb 

89 

(3.8) 

[2.8] 

168 

(4.6) 

[5.6J 

March 

88 

(4.0) 

[0.5] 

106 

(5.4) 

[0.6] 

April 

146 

(2.5) 

[0.4] 

220 

(3.6) 

[0.9] 

May 

56 

(2.9) 

[0.8] 

80 

(3.1) 

[0.9] 

June 

61 

(3.4) 

[0.6] 

88 

(4.1) 

[0.8] 

July 

74 

(3.7) 

[0.4] 

120 

(4.5) 

[0.6] 

*A11  values  in  micrograms  per  cubic  meter 
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TABLE  2-M 


Ni nepi pes 
Particulate  Data* 

Total  Suspended  Particulates,  TSP 
Sulfates  (SO4)  and  Nitrates  [NO3] 
October  1980  - December  1981 


Arithmetic  Mean 

Maximum  Reading 

Month 

TSP 

(S04) 

LN03J 

TSP 

(SO4) 

[N03J 

Oct  80 

29 

42 

Nov 

21 

(2.8) 

[1.4] 

35 

(2.8) 

[1.4] 

Dec 

15 

(1.6) 

[0.6] 

26 

(1.9) 

[1.0] 

Jan  81 

17 

(2.2) 

[2.0] 

24 

(4.0) 

[3.4] 

Feb 

13 

(2.3) 

[0.8] 

20 

(4.9) 

[1.6] 

Mar 

13 

(1.3) 

[0.5] 

30 

(2.6) 

[1.2] 

Apr 

17 

(1.2) 

[0.4] 

30 

(1  .5) 

[0.6] 

May 

22 

(2.0) 

[0.5] 

45 

(4.4) 

[0.9] 

Jun 

18 

(1.4) 

[0.4] 

24 

(1.8) 

[0.5] 

July 

40 

(1.1  ) 

[0.6] 

45 

(1.2) 

[0.7] 

Aug 

47 

(1.6) 

[0.7] 

55 

(2.1! 

[1.1] 

Sep 

60 

(1.5) 

[0.7] 

142 

(2.0) 

[1.0] 

Oct 

19 

(1.8! 

[0.7] 

29 

(3.2) 

[1.2] 

Nov 

20 

(1.4) 

[1.0] 

39 

(1.7) 

[1.8] 

Dec 

9 

(0.5) 

[0.8] 

17 

(1.2) 

[3.0] 

*A11  values  in  micrograms  per  cubic  meter 
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TABLE  3 


Visibility  Data  (Nephel  ometer) 

Kal i spel 1-GIA  vs.  Ninepipes 
Scattering  Coefficients  x 10“5 
July  1981  - December  1981 


Mean Maximum  Day  Maximum  Hour 


Month 

GIA 

NP 

GIA 

NP 

GIA 

NP 

July 

4.8 

3.0 

8.8 

5.8 

23.5 

12.4 

August 

5.4 

4.7 

15.1 

12.1 

25.9 

26.8 

September 

3.3 

13.2 

31  .4 

October 

9.5 

5.2 

26.4 

15.2 

39.8 

43.7 

November 

11  .6 

2.1 

30.1 

4.4 

53.5 

12.6 

December 

9.2 

3.8 

25.8 

13.0 

43.5 

29.1 

27 


TABLE 


INV, 


KALISPELL  UPPER  AIR  SUMMARY 

OATE!  610304  HOUR:  715 

HOLZMO^iTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
, faAStlM  AUL)  THICKNESS  («>  TYPE  DT/O Z (C/10CM) 


4A 


NINE  PIPES  UPPER  AIR  SUMMARY 
DATE  I 6 10304  HCUR:  760 


2 1.4 

126.4 

54S.  a 
2011.6 


21.4 
171.2 

53.5 
74.  9 


4 .2 05 
0.701 
O «Y  6 1 
C.  400 


HCLZkORTH  classification  scheme  for  INVERSIONS 
INV.  BASE  < M ACL  1 THICKNESS  ( M ) TYPE  OT/OZ  IC/100 


0.  0 


513. 7 


MORNING  MIXING  HEIGHT:  229.2  N 

AVERAGE  I.AP  St  RATE  BElC»  FIRST  INVERSION  IS5  -4.205 
AVERAGE  A INC  SPEED  THRU  MIXED  LAYER!  4.1  M/SLC 

■IND  SPEEC  ANO  DIRECTION  SUMMARY 
FLIGHT  BIND  SPD  BIND  DIP 
ml  (M/SEC)  10EG1 

SF  C 0.0  0. 

lOu.  2.7  13. 

200.  p • 2 24. 

300.  5.5  37 . 

EOO.  2.1  74. 

750 . 3 .6  109. 

1000.  5.0  143. 

1 500 . 4.6  171. 

2000.  5.5  17o. 


horning  mixing  hei.ht:  et.  v n 

AVERAGE  KIND  SPEt-U  THRU  MIXED  LAYER! 

KIND  SPEED  AND  DIRECTION  SUMMARY 


2. 7 


EC  It.HT 
(M) 

SF  C 
1 00. 
200. 
300  . 
500. 
760. 

1 OOO  . 

S 600. 
2000  . 


4 I NO  jPC 
i M/StC > 
0.9 
3 . I 

2.3 
0.6 
0. 7 
5.2 

o.2 

5.  a 

6 . J 


A IND  DIR 
(DEG) 

2 7 0. 

2 4V. 

244. 

266. 
119. 

I oC« 

1 oE  « 

1 79. 

2 14. 


KALISPELL  UPPER  AIR  summary 
date:  610309  HCUR!  710 


HGLZmORTh  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  EASE! 9 AGL ) THICKNESS  CM)  TYPE  OT/OZ  (C/IOCM) 


0.0 
235.4 
52  4.4 


96.  3 
160.  5 
246.  1 


3 2.264 

1 0.311 

2.  0.6S3 


MORNING  MIXING  HEIGHT!  92.9  M 

AVERAGE  14  INC  SPEED  THRU  MIXED  LAYER!  3.1  M/SEC 


I NO  SPEED 

ANO  DIRECTION  SUMMARY 

HEIGHT 

BIND  SPD 

WIND  DIR 

<M) 

( M/SEC ) 

l Ut  G ) 

S FC 

1 .3 

2 . 

1 00  . 

4.3 

3 60. 

200. 

4.0 

346. 

300  . 

6.3 

34  1 . 

500  . 

6.6 

335. 

750. 

5.0 

3 3S. 

I 000  . 

2.2 

59. 

1500. 

1 .3 

69. 

2000. 

4.5 

71  . 

NINE  PIPES  UPPER  AIR  SUMMARY 

DATE!  610309  HOUR!  745 

HGLZ  MURTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
INV.  OASECM  A CL  1 THICKNESS  (M)  TYPE  OT/OZ  (C/100M. 


MURNING  MIXING  HEIGHT!  159.9  M 

AVERAGE  W INC  SPEED  THRU  M IX  EC  LAVER!  2.1  M/: 


WINC  SPEEO  AND  0 I R EC  T ION  SUMMARY 


HE  1GHT 

HIND  £P. 

a 1 NO  DIR 

<M  ) 

(M/itC  ) 

(DEG) 

SrC 

0.9 

80  . 

100. 

2.5 

1 67. 

200  . 

2 .0 

174. 

300. 

l . 7 

1 72. 

500. 

2 . 7 

1 56. 

750  . 

3.4 

1 33. 

1000. 

2.5 

69. 

1 500  . 

2.2 

43. 

2 000. 

3.1 

4 6. 

KALISPELL  UPPER  AIR  SUMMARY 


NINE  PIPES  UPPER  AIR  SUMMARY 


DATE!  810325  HOURS  630 


HOLZBOfiTH  CLASSIFICATION  SCHEME  FOP 
INV.  BASE ( M AGL)  THICKNESS  <M)  TYPE 


INVERS ICNS 
DT/02  IC/100M) 


0.0 

11  7.7 

363.6 


53.5  4 4.299 

32.  1 4 5.607 

214.0  2 0.654 


MORNING  MIXING  HEIGHT!  73.0  M 

AVERAGE  W IND  SPEED  THRU  MIXED  LAYERS 


1.5  M/SEC 


■ I NO  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  9IN0  SPD  B INO  DIR 


«M) 

(M/SEC) 

( DEG  ) 

SF  C 

0.0 

0. 

100  . 

3.2 

35. 

200. 

2.3 

54  • 

300. 

1 . 7 

99. 

500. 

5 .6 

105. 

750. 

11.0 

1 20. 

1000  . 

s.e 

112. 

1500. 

6.9 

163. 

2000* 

6.7 

203. 

DATE!  810325  HOUR!  715 


HOLZwORTH  CLASSIFICATION  SCHEME  FUR  INVERSIONS 
INV.  BASElH  AGL)  THICKNESS  (M)  TYPE  DT/O Z (C/100M) 


0.  0 

436.7 


267.5  2 1.121 

331.7  1 C.362 


MORNING  MIXING  HEIGHT!  146.3  M 

AVERAGE  MIND  SPEED  THRU  M1XEC  LAYER!  2.3  M/SI 


BIND  SPEED 

ANO  DIRECTION  SUMMARY 

HEIGHT 

WIND  SPD 

BIND  DIR 

(M) 

1 M/ SEC  ) 

( DEG  ) 

SF  C 

2.2 

50. 

100. 

2.2 

36. 

200  . 

2.9 

57. 

300. 

2.0 

14. 

500. 

2.9 

1 29. 

750  . 

7 .6 

16  4. 

1000. 

1 0.3 

1 62. 

28 


KALISPELL  UPPER  AIR  SUMMARY 
oate:  8 1 0 AO 3 hoop:  815 


TABLE  4B 


NI  NE  PIPES  UPPEP  A I S SUMMARY 
CATE:  810403  HOURS  655 


HCL2KG4TH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV . EASE (H  ACL)  THICKNE.  SS  <M»  TYPE  DT/02  (C/IOOM) 


as. 6 

64.2  1 

0.156 

0.0 

0.  0 0 

TORN ING  MIXING  HEIGHTS  1135.9  M 

MORNING  MIXING  HEIGHT 

S 485.8  « 

AVERAGE  » INC  SPEED  THRU  MIXEC  LAYERS 

AVERAGE  LAPSE  RATE 

BELOW  FIfijT  INVERSION 

ISS  -1.869 

AVERAGE  k[NO  SPEED 

THRU  MIXED  LATtR: 

7.4  M/SEC 

» INC  SPEEO 

ANC  DIRECTION  SUMMARY 

HEIGHT 

to  I NO  SPO 

to  I NO  01 P 

( M J 

(M/SEC  1 

(DEG) 

MIND  SPEED 

and  direction  summary 

SFC 

3.6 

1 80  . 

F L 1 U H f 

mind  CPU 

to  INO  DIR 

100. 

4.6 

171. 

(M) 

( M/SLL ) 

( UEG  1 

200  . 

7.6 

169. 

SFC 

2.7 

167. 

300  . 

6.5 

16  1. 

1 00  . 

V .5 

117. 

SCO  . 

8.6 

1 57. 

200. 

o.9 

95. 

750  « 

11.3 

145. 

300  . 

7.4 

1 39. 

1 000. 

10.3 

1 63. 

500  . 

6.4 

1 40  . 

750. 

S.o 

2 10. 

1000  . 

6.4 

209. 

HULIYCRTh  classification  scheme  fop  INVERSIONS 
INV.  0ASEISM  ACL*  THICKNESS  (Ml  TYPE  0T/02  (C/IOOM 

0.0 


6.0  M/ 


KAL  I SPELL  UPPER  AIR  SUMMARY 

date:  610417  HOLR : 555 

HCLZwCRTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  BASE ( M ACL  I THICKNESS  (Ml  TYPE  DT/D2  (C/  100M) 


NINE  PIPES  UPPER  AIR  SUMMARY 
DATE:  810417  HCUR:  625 


0.0 

1 765. 7 


310.3 
74.  9 


MORNING  MIXING  HEIGHTS  56.6  M 

AVERAGE  toINC  SPEED  THRU  MIXEC  LAYERS 


19  1 
133 


1.6-  M/SEC 


HCLZtoCRTH  CL  Ai 
INV.  BASttM  AGL) 


0.0 

160.  5 


S I F IC  AT  ION  SCHEME  FOR  INVERSIONS 
THICKNESS  (Ml  TYPE  OT/G2  (C/IOOM) 


32.  1 
160.  5 


3.115 

1.121 


MORNING  MIXING  HEIGHTS  172.7  U 

AVERAGE  4 INC  SPEED  THRU  MIXEC  L AVER : 


3.5  M/S 


MIND  SPEED  ANO  DIRECTION  SUMMARY 


Ft  IGHT 

toINO  S PD 

to  I NO  DIR 

(H) 

(M/SEC ) 

( DEG  ) 

SFC 

0.0 

0. 

100. 

I . 5 

349. 

200  . 

3 .2 

174. 

300. 

6.5 

1 43  . 

500. 

5.2 

1 22. 

750. 

6.1 

t 79. 

1 00  0. 

4.0 

1 89. 

1 500. 

8.5 

1 68. 

2 000  . 

5.8 

205. 

MINE  SPEED  ANO  DIRECT  ICN  SUMMARY 


HE IGHT 

to  1 NO  SPO 

to 1 NO  DIR 

(M  ) 

(M/SEC  ) 

(DEG) 

SFC 

2.2 

1 oO  . 

100. 

2.7 

184. 

200  . 

5.7 

167. 

: oo. 

4.6 

1 72  . 

500. 

4.5 

1 08. 

750. 

1 .7 

2 Oo  . 

1UOO. 

1 .6 

200. 

1500. 

2 . 1 

2o5. 

KAL  1 SPELL  UPPER  AIR  SUMMARY 
OATES  810422  HOURS  535 


NINE  PIPES  UPPER  A l P SUMMARY 
CATES  810422  HOURS  620 


HCL2X0RTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  OASES  M ACL)  THICKNESS  (Ml  TYPE  07/02  < C/1 OOM ) 


H0L2 aGRTH  CLASSIFICATION  SCHEME  FOR  IN  VERS  ICNS 
INV.  EASE (M  AGL l THICKNESS  (Ml  TYPE  DT/D2  (C/IOOM) 


0.0 


21.4  3 2.336 


0.0 


126.4  Z 


0.779 


MORNING  MIXING  HEIGHTS  1069.9  M 

AVERAGE  to/INC  SPEED  THRU  MIXED  LAYERS 


M/SEC 


MORNING  MIXING  HEIGHTS  221. e M 

AVERAGE  MINE  SPEED  THRU  MIXED  LAYERS 


5.2  M/SE 


HIND  SPEED  ANO  O I RECTI  ON  SUMMARY 


HEIGHT 

tolND  SPO 

WlNO  DIR 

(M) 

(M/SEC ) 

( DEG  ) 

SFC 

4.0 

1 69. 

100. 

/ .2 

1 18. 

200. 

13.6 

124. 

300  . 

4.6 

1 66  * 

500  . 

0.4 

1 58  . 

750. 

7.2 

209. 

1000. 

8.6 

228. 

1500. 

11.5 

256. 

MIND  SPEED  AND  DIRECTION  SUMMARY 


HE  IGHT 

HIND  SPO 

tolND  DIR 

(Ml 

(M/SEC) 

( OEG) 

SFC 

2 .2 

1 oO. 

100. 

4.2 

156. 

200  . 

6.9 

16  1. 

300  . 

4.7 

1 74. 

500. 

2.9 

1 92. 

750  . 

5.6 

2 38. 

1000. 

6.7 

246. 
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TABLE 


1NV. 


kalispell  upper  air  summary 

oates  elOSOA  hcia:  sia 

HOLZWORTH  CLASSIF 1CAT ION  SCHEME  FCR 
8ASc(M  AGL)  THICKNESS  (Ml  TYPE 


0.  0 

246.1 


171.2 

117.7 


NORMNG  NIXING  HtlGHTS  192. •>  M 

AVERAGL  » 1 N C SPEED  THRU  MIXEC  LAYERS 


lIND  SPtEC  AND  DIRECTION  SUMMARY 


. nve  rs ions 

O T /U 1 (C/100 Wl 

0 .642 
2.379 


4.7  M/SEC 


Ht IGHT 
( M ) 
SFC 
10  0. 
200  . 
300. 
500  . 
730. 
1000. 
1500  . 
2000. 


kind  spo 

<m/SEc  > 

2.2 

4.4 
o .0 
6.7 

S . 4 

3.9 

o.l 

5.3 

6.7 


1 NO  OIN 
l OEG  » 

4 3. 

12. 

35V. 

V. 

5. 

90  . 
111. 
103. 

1 34  . 


4C 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATES  810504  HClRS  555 

HCLZWCRTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
(NV.  BAStlM  AGL)  THICKNESS  I MI  TYPE  OT/CZ  IC/IOOH 


0.0 
J92. 6 
642.1 


120.4 
278.  2 

242. 4 


2.570 

0.71V 

0.234 


MORNING  NIXING  He  I CHI  : 38.6  M 

AVERAGE  WIND  SPEEO  THRU  MIXED  LAYERS 


41  NO  SPEED  AND  DIRECTION  SUMMARY 


1 .3  M/ 


Ft IGHT 


i 1 NO  SPU  eIND  DIR 


IM  1 

5 M/StC  ) 

( Ut.  G » 

SFC 

G.  9 

2 50. 

100  . 

2.0 

258. 

200  . 

1 .3 

24 V . 

300  . 

1 . 6 

112. 

SOD. 

l . 5 

49. 

750. 

0.2 

il  ^ © 

1000. 

2.0 

121. 

KALlSPtLc  UPPER  AIR  SUMMARY 

DATES  610513  HOURS  505 

FDLZ.ORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  b ASE ( M AGL)  THICKNESS  ( M ) TYPE  DT/CZ  < C/  100M  1 


53.5 

417.3 


235.  4 
17  1.2 


C.  977 
0.117 


MORNING  MIXING  HEIGHTS  197.3  M 

AVERAGE  LAPSE  RATE  6EL0H  FIRST  INVERSION  ISS  -0.748 
AVERAGE  * INC  SPEED  THRU  MIXEO  LAYERS  5.3  M/SEC 


< M 1 

(M/JtC ) 

( DLG  ) 

SFC 

G.  9 

2 70, 

WIND  SPEED 

ANO  DIREC 

TICN  SUMMARY 

100  . 

1 . 2 

204. 

HEIGHT 

«f!ND  SPO 

WIND  OSH 

200  . 

0 . 7 

^ 4 b * 

(Mi 

( M/SEC ) 

(DEG) 

300. 

2.4 

l So. 

SFC 

i . a 

7 « 

500  . 

5.0 

1 ,5. 

100. 

4 .7 

357. 

' 750. 

4.2 

1 fa  . 

200. 

6.6 

3 . 

1000. 

3.3 

167. 

300. 

i <9  6 

55. 

15  00. 

1 . I 

104. 

500  . 

4 .9 

122. 

2000. 

1 . 9 

76. 

750. 

3.6 

119. 

000. 

5.7 

143. 

.500. 

4.6 

1 55. 

2000. 

4.5 

1 52. 

, 

— 

KALISPELL  UPPER  AIR  SUMMARY 

OATES  810520  HOURS  450 

HCLZmC'RTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  8 A S E ( M AGL)  THICKNESS  IM)  TYPE  DT/OZ  IC/100M) 


42.  8 

286.9 


85  . 6 
107.  0 


1 .402 
0.934 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATES  8105S3  HCURS  533 

HCLZtoORTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
INV.  6 A S E ( M AGL)  THICKNESS  <M)  TYPE  DT/OZ  (C/100M) 


0.0 

395.9 


224.  7 
171.2 


1.112 

0.234 


MORNING  MIXING  HEIGHTS  89.5  N 

AVERAGE  WIND  SPEEO  THRU  MIXED  LAYERS 


WIND  SPEEO  AND  DIRECTION  SUMMARY 
WIND  SPU  MIND  DIR 


1.3  M/S 


INV, 


NINE  PIPES  UPPER  AIR  SUMMARY 
OATES  810520  HOURS  526 

hOLZWORTH  CLASSIFICATION  SCHEME  F C R I N VE R S I CNS 


8 AS  E ( M AGL) 

0.0 


THICKNESS  <M ) 
53.5 


TYPE 
4 


MORNING  MIXING  HEIGHTS  294.7  M 

AVERAGE  LAPSE  RATE  BELOW  FIRST  INVERSION  ISS  -2.336 
AVERAGE  S.XNC  SPEED  THRU  MIXED  LAYERS  4.7  M/SEC 

VINO  SPEEO  AND  DIRECTION  SUMMARY 
HEIGHT  VINO  SPO  KIND  DSP 


(M  ) 

{M/SEC ) 

(DEG) 

SFC 

1 .3 

3 13. 

ICO. 

3.8 

323. 

200. 

5. 1 

344. 

300  . 

5.7 

19. 

500. 

2.6 

4 . 

750. 

o .a 

71  . 

1 OCO. 

3.9 

87. 

1500. 

3.5 

1 25. 

2000. 

2 .3 

79  . 

MORNING  MIXING  HEIGHTS  140.6  M 

AVERAGE  VINO  SPEED  THRU  MIXED  LAYER! 

MINI.  SPEED  ANO  DIRECTION  SUMMARY 
HEIGHT  41 ND  SPU  VINO  05P 
(M»  (M/ SEC ) (DEGi 

SFC  0.9  160. 

100.  1.7  167. 

200.  2.0  214. 

300.  1.9  227. 

500.  2 . 7 196. 

750.  4.2  142. 

S 000.  3.3  1 45. 

1500  ® 1 .5  S 30. 

2000.  l.a  136. 


DT/OZ  (C/IOOM) 
3.736 

1.8  M/SEf 
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kalispell  upper  AIR  summary 


TABLE  4 


da  te  : 6 I0S25 


HCUfit  430 


HCLZBCRTH  CLASi ilF  1CAT  ION  SCHEME  FOB  INVERSIONS 
INV.  UASLIM  AuE)  IhlCKNtSS  (M  TYPE  OI/C  l (C/IOOM) 

0.0  2 14.0  2 

305.2  171.2  I 

1016.0  100. S 


C • 7 9 4 
0 .4o  7 

C.  129 


MORNING  MIXING  HEIGHT:  160.2  M 

AVERAGE  4 1 NO  SPEED  THRU  MIXED  LAYER! 


■IND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  «INO  SPO  BIND  DIR 
<M)  (M/S  to  I ( Ut  G I 

SF  C 1.0  040® 

100.  5.0  14. 

200.  7.0  10. 

300.  3.4  2. 

1)00.  3.6  161. 

750.  2.5  143. 

1000.  3.0  133. 

S 500 . 5.9  1 19. 

2C00.  7.3  1 05® 


4.6  M/SEC 


D 


NINE  PIPES  UPPER  AIR  SUMMARY 
DATE:  610S2S  HOURS  522 


I HGLZVOR TH  CLASSIFICATION  SCHEME  PCS  INVERSIONS 

INV.  BASEtM  ACL.)  THICKNESS  CM)  TYPE  DT/DZ  iC/iQ 


0.0 


461.6 


MORNING  MIXING  HEIGHTS  116.7  M 

AVERAGE  .INC  SPEED  THRU  MIXED  LAYER: 

felJNC  SPEED  AND  DIRECTION  SUMMARY 


0 .540 


0.9 


HEIGHT 

BIND  5 PD 

w I NO  DIR 

CM  ) 

CM/SEC ) 

( DEG  ) 

SFC 

0 .9 

50  . 

100. 

0.6 

244  . 

200  . 

2.5 

245. 

300  . 

2.6 

269. 

500. 

0.6 

2 £9. 

750  . 

0.3 

6 . 

1000. 

& • 6 

3 . 

1 500. 

7*4 

I 24. 

KALISPELL  UPPER  AIR  SUMMARY 

date:  aioeoe  hour:  440 


NINE  PIPES  UPPER  AIR  SUMMARY 
OATES  fa  1 0608  MCUPJ  5 S I 


HCEZnGRTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  QA  SE<  M AGL 1 THICKNESS  (Ml  TYPE  DT/DZ  CC/SOOM) 


INV 


HOLZvORTH  CLASSIF  ICAT ION  SCHEME  FOR 
0 A S E ( M A CL  I THICKNESS  ( M ) TYPE 


I NVERSICNS 
OT/DZ  CC/100 


0.0 


0.0  0 c . c 


0.0 


0.0  0 


c.o 


HORNING  MIXING  HEIGHT:  1452.0  M 

AVERAGE  MIND  SPt:tD  THRU  MIXED  LAYER: 


5.4  M/SEC 


MORNING  MIXING  HEIGHTS  795.0  M 

AVERAGE  MIND  SPEED  THRU  MIXED  LAYER: 


VINO  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  MIND  SPQ  (KIND  DIR 


( M) 

(M/SEC) 

(DEG) 

SFC 

1 .6 

313. 

1 00  . 

3 .8 

22  3. 

200. 

3. 5 

204. 

300  . 

6.2 

160. 

500. 

4.7 

189. 

750. 

2.4 

2 54. 

1000  a 

6.9 

240. 

1 500. 

7.3 

20 2 . 

(KIND  SPEED  AND  OIRECTICn  SUMMARY 
HLIGHT  MIND  SPD  KIND  UI« 


CM) 

CM/SEC  ) 

( DEG  ) 

SFC 

0.9 

3 GO  . 

100  . 

2 . S 

296. 

200  . 

2.9 

29  1 . 

300. 

3.3 

255. 

500  . 

J.O 

310. 

7 5 C . 

2.2 

39. 

ICOO. 

4.0 

. : 5. 

KALISPELL  UPPER  AIR  SUMMARY 


NINE  PIPES  UPPER  AIR  SUMMARY 


OATE:  610610  hour:  455 


DATE:  610610  HOUR:  517 


HOLZwORTH  classification  scheme  for  inversions 
INV.  8ASE  CM  AGL)  THICKNESS  (Hi  TYPE'  DT/D2  (C/IOOM) 


0.0 

365.2 


214.0  3 1.542 

53.5  3 I. 300 


MORNING  MIXING  HEIGHT:  132.3  M 

AVERAGE  WIND  SPEED  THRU  MIXED  LAYER:  0.6  M/SEC 


M1N0  SPEED  AND  OIRECTICN  SUMMARY 
HEIGHT  MIND  SPO  MIND  DIR 


CM) 

CM/SEC  ) 

C DEG  ) 

SFC 

0.9 

259. 

100. 

0.6 

1 45. 

200  . 

3 .0 

162. 

300. 

4.9 

1 63. 

500  . 

7.4 

1 32. 

750  . 

5.0 

1 19. 

1000. 

5.2 

161. 

1500. 

10.2 

206. 

(KING  SPEED  ANO  DIRECTION  SUMMARY 
HEIGHT  BIND  SPD  WIND  DIR 


CM) 

(M/SEC ) 

< DEG  ) 

SFC 

2.2 

1 6b. 

100  . 

2.3 

1 79. 

200. 

6.0 

1 77. 

300. 

4.3 

1 77. 

500  . 

4.2 

160. 

750. 

1.8 

255a 

1000  . 

6. 1 

239. 

1 500  . 

4.0 

242  . 

2000. 

5.9 

22  7. 

3.2  M, 
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TABLE  4,E 


KALiSPELL  UPPER  ,.1R  SUMMARY 

DATES  a 1 0612  HCUKJ  440 

HCL  Z*  OPT  R CL  ASS  IF  1CAT  IUN  SCHEME  FOR  JNVLRdlUNS 
INV.  BASE  < N A oL ) THICKNESS  (M)  TvPt  0T/02  < C/  100M  » 

0.0  0.0  0 0.0 

MCRNlNG  MIXING  HEIGHTS  1130.0  M 

AVERAGE  BIND  SPEED  THRU  Ml XtO  LAVERS  4.9  M/SEu 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATES  010612  HCURS  510 

MCLIkOHTh  CLASSIFICATION  SCHEME  FOR  INVERSION1 
INV.  BA  ot ( M AGL)  THICKNESS  ( M ) TYPE  OT/CZ  ( C/ li 

0.0  53.5  2 0.748 

M CRN  ING  MIXING  HEIGHTS  400.0  M 

AVERAGE  NINO  SPEED  THRU  MIXED  LAVERS  A .e 


•INC  SDELO  ANO  DIRECTICN  SUMMARY 
EE1GHT  • I NO  3RD  WIND  OIH 


(M) 

(M/SEC) 

( DEG  ) 

SFC 

2 « 7 

7. 

100  . 

5.4 

33  1. 

200  . 

d .0 

353. 

300. 

7.  7 

3 « 

500  . 

2.8 

22. 

750. 

6.2 

110. 

1000. 

4.0 

123. 

1500. 

4 .5 

109. 

2 0 C 0 . 

4.9 

99. 

VINO  SPEED 

AND  DIRECTION  SUMMARY 

t e i g hi 

BIND  SPD 

WIND  DIR 

(M  ) 

< M/  S L L ) 

( DEG  i 

SFC 

2.2 

30. 

100  . 

7.1 

1 2. 

20  0. 

2 . b 

352  . 

300. 

E . 1 

1 1 . 

500  . 

5.2 

30. 

750. 

3.2 

2 04. 

3 000. 

4.5 

1 68. 

K AL I SPELL  UPPER  AIR  SUMMARY 

OATES  010715  HOURS  430 

holzworth  CLASSIFICATION  scheme  fcr  invepsicns 
INV.  BASEIM  AGL 1 THICKNESS  (Ml  TYPE  DT/DZ  I C/  1 OOM  > 

0.0  299. 6 2 0.768 

1626.0  171.2  1 0.292 


NINE  PIPES  UPPER  AIR  SUMMARY 

DATES  810715  HCURS  SSO 

HOLZWGRTH  CL  ASSIF  1CAT  1CN  SCHEME  FCR  I NVERS  ICN'. 
INV . BA SEJM  AGL)  THlLKNESS  ( M)  TYPE  OT/CZ  (C/K 

0.0  492.3  2 0.569 


MORNING  MIXING  HEIGHTS  142.7  N 

AVERAGE  MIND  SPEEU  THRU  Ml XtC  LAVERS  1.6  M/SEC 


BIND  SPEED  AND  DIRECTICN  SUMMARY 


F£  IGHT 

e INJ  SPD 

w IND  01 

< M) 

(M/SEO 

( DEG  ) 

SFC 

0.0 

0 ® 

100. 

1.6 

287. 

200. 

l . 7 

2 72. 

300. 

.£ 

224. 

500. 

1 .2 

1 56. 

750.. 

2.4 

16  3. 

1000  • 

1.3 

2 15. 

1 500  . 

3.1 

163. 

2000. 

6.6 

2 6 6. 

MORNING  MIXING  HEIGHTS  165. 0 «* 

AVERAGE  WIND  SPEED  THRU  MIXED  LAVERS  2.8 


BIND  SPEED  AND  DIRECTION  SUMMARY 


FLIGHT 

WIND  SPD 

WIND  DIR 

( M ) 

( M/SLC ) 

( DEG) 

SFC 

0.9 

1 80. 

1 00. 

5.0 

228. 

200. 

1 . 9 

2 39. 

300  . 

2.9 

18  1. 

5 00. 

2.7 

171. 

750. 

l .9 

1 57. 

1 ooo  . 

1 .4 

143. 

1 5C0. 

2.2 

255. 

2000  . 

3.3 

2 11. 

K AL I SPELL  UPPER  AIR  SUMMARY 

OATES  810720  HCUR3  ASS 

RCLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  BASEIM  AGL)  THICKNESo  (MS  TYPE  DT/C  l ( CS  100*1  5 

32.1  428.0  3 3.191 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATES  e 1 072  0 HCUR5  531 

HCLZWORTH  CL ASSIF ICAT ION  SCHEME  FOP  INVERSIONS 
INV.  0ASEIM  AGL)  THICKNESS  (M)  TYPE  DT/DZ  (C/lt 


0.0 

* *3 » A 


331 . 7 


0.844 


MORNING  MIXING  HEIGHTS  132.4  M 

AVERAGE  LAPSE  RATE  BELOW  FIRST  INVERSION  I S S -3.115 


MORNING  MIXING  HEIGHTS 
AVERAGE  WIND  SPcEO  thru 


142.2  M 

mixed  layers 


3.3 


AVERAGE  WIND  SPEED  THRU  MIXED  LAVERS 


WIND  SPEED  AND  DIRECTION  SUMMARY 


FE IGHT 

w I NO  SPD 

WIND  DIR 

(M) 

( M/SEC 1 

( DEG  ) 

SFC 

0.0 

0. 

1 00. 

2.3 

1 40. 

200. 

5.4 

1 30  . 

300. 

6.3 

110. 

500  . 

6.5 

121. 

750. 

5.1 

1 49® 

1000. 

6.9 

187. 

1 500. 

7 .8 

223. 

2 0 CO  • 

12.9 

251  . 

2.1  M/SEC 


WIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  WIND  SPD  WIND  DIR 
{N)  (M/SEC ) (DEG) 

5FC  1 .8  180. 

100.  3.4  162. 

200.  5.7  179. 

300  . 5.8  178. 

500s  4.6  20B. 

ISO.  4.1  216. 

1000  . 5.4  231. 

1500.  5.6  2 59 . 

2000.  6.6  253. 
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TABLE  4F 


KAHSPELL  UPPER  AIR  SUMMARY 
oate:  dioao3  hours  sis 

HCL2K0HTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
JNV.  6 AS  E ( M AGL)  THICKNESS  (M)  rVPE  DT/02  <C/toON) 


0.0 

270.2 


171.2 

321.0 


3.387 

0.748 


MORNING  FIXING  HEIGHTS  18.3  W 

AVERAGE  W I NO  SPEED  THRU  MIXED  LAYERS 


®INQ  SPEEO  AND  DIRECTION  SUMMARY 
HEIGHT  l>  INO  SPU  KIND  DIR 
< R > (M/SEC)  ( at G I 

SFC  l.J  7, 

*00.  4.6  343. 

200.  3. 6 322. 

300.  5.3  0. 

300.  1.7  25. 

750.  1.6  68. 

1000.  1.2  22<J. 

1500.  5.2  329. 

2000.  3.9  307. 


4.0  M/S  E C 


NINE  PIPES  UPPER  AIR  SUMMARY 

DATE!  8IC803  HCURS  SS5 

HCLZWQRTH  CL  ASShFICAYlON  SCHEME  FCR  INVERSION 
INV.  UASE(M  ago  THICKNESS  (MJ  T^PC  DT/c!  (C/1 


0.0 


845.4 


MORNING  MIXING  HEIGHTS  48.7  (s! 

AVERAGE  KIND  SPEED  THRU  Ml XEO  LAYERS 


aINO  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  K I NO  SPU  WIND  DIR 

< M>  (M/SEC)  (DEG) 

5FC  1.3  360. 

100-  2.7  22 7. 

200.  2.7  256. 

300.  2.8  24 7. 

500 . 1.2  227 . 

750.  1.3  148. 

1 000 . 1.2  70. 

1500.  2.3  jo. 


0.6*0 


1 .6 


KAL 1 SPELL  UPPER  AIR  SUMMARY 
DATES  810805  HCURS  515 


NINE  PIPES  UPPER  AIR  SUMMARY 
DATES  010605  HCURS  558 


INV. 


HOLZkORTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
BASE 4 M AGL)  THICKNESS  (MI  TYPE  DT/CZ  (C/100MI 


INV 


HOLZKORTH  CLASSIFICATION 
OASES  M ACL > THICKNESS 


SCHEME  FCR  INVERSIONS 
(MI  TYPE  OT/G1  (C/10 


0.0 
IDO. 5 
253.  1 


96.  3 
74.9 
321. 0 


4 5.607 
3 1.235 
1 0.343 


0.  0 


374.5  3 


1 .308 


MORNING  MIXING  HEIGHTS  30.4  M 

AVERAGE  * I NC  SPEED  THRU  MIXED  LAYERS 


w INC  SPEED  AND  0 1 SECTION  SUMMARY 
HEIGHT  6 1 NO  SPO  WIND  DIR 


(Ml 

4 M/SEC  J 

< DEG  J 

SFC 

0 .9 

335. 

100. 

3.6 

346. 

2 00  . 

3.8 

346. 

300  . 

5 . 1 

355. 

500. 

6.7 

349. 

750  . 

4.5 

308. 

1 COO. 

3.4 

3 34  • 

1500. 

1.3 

255. 

2000  . 

2 .8 

227. 

KALISPELL  UPPER  AIR  SUMMARY 


MORNING  MIXING  HEIGHTS  £2.3  M 

AVERAGE  M INC  SPEEO  THRU  MIXED  LAYERS 


I . 6 


m/sec 


KIND  SPEED 
HEIGHT 
(MI 
SFC 
100. 
200. 
300. 
500. 

750  . 

I 00 0 . 
1500. 
2000  . 


AND  DIRE 

CTION  SUMMAR 

WIND  S PD 

WIND  DIR 

(M/SEC) 

(DEG) 

1 .3 

45  • 

0.2 

356. 

2 » a 

295. 

2.2 

2 35. 

1.6 

1 91  . 

2.6 

1 07. 

4.0 

29. 

2.8 

22. 

0.7 

13. 

NINE  PIPES  UPPER  AIR  SUMMARY 


OATES  810807 


HCURS  520 


OATES  810807  HCURS  684 


0.8 


INV 


HOLZKORTH  CLASSIFICATION  SCHEME  F 
BASEIM  AGL ) THICKNLSS  (M)  TYPE 


CR  INVERSIONS 
OT/UZ  (C/SOOM) 


I NV 


HGLZWORTH  CLASSIFICATION  SCHEME  FOR 
OASeIM  AGL  > I HICKNESS  (M)  TYPE 


I N VERSIONS 
DT/OZ  (C/10C 


0.0 

470.9 


406.6  3 2.508 

107. 0 2 1 . 02e 


0.0 

738.4 


503.0  3 1.312 

64.2  2 C.934 


MORNING  MIXING  HEIGHTS  27.7  M 

AVERAGE  KING  SPEED  THRU  MIXED  LAYERS 


1.4  M/SEC 


MORNING  MIXING  HEIGHTS  83.7  M 

AVERAGE  WIND  SPEED  THRU  Ml XEO  LAYERS 


1.1  N 


KIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  KINO  SPO  WIND  DIR 


<N) 

(M/SEC ) 

( DEG  ) 

SFC 

0.0 

0. 

100. 

3.  1 

33  7. 

200. 

7 . 1 

35  1. 

300. 

7.3 

2. 

500  . 

5.5 

24* 

750. 

0.7 

55. 

1 000. 

1.  1 

52. 

1 500  . 

4.3 

75. 

2000. 

5.0 

1 03. 

WIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  WIND  SPO  MIND  DIR 


(M) 

(M/SEC) 

< OEG  ) 

SFC 

0.4 

270. 

100. 

2.0 

344. 

200. 

4.0 

2 . 

300. 

1 .9 

22. 

SOO. 

1 .6 

329. 

750. 

2.0 

8 55. 

1 000  . 

1 .0 

354. 

1500. 

2.5 

99. 

2000. 

J.  7 

1 35. 

33 


TABLE  4G 


KALISPELL  UPPER  AIR  SUMMARY 

date:  eioaio  hours  525 

HCLZBORTH  CLA S S IP  I C A T I 0 N SCHEME  FOR  INVERSIONS 
INV.  BASE!*  ACL  } THICKNESS  (N)  TYPE  OT/OZ  (C/  100M) 


32.1 

759. 8 2 

1 .000 

0 .0 

2 to  7 p 5 4 

1444.7 

64.2  1 

C.  156 

492.3 

203,3  2 

MORNING  MIXING  HEIGHT:  ea.O  M 

MORNING  MIXING  HEIGHT 

: 22.3  M 

AVERAGE  BIND  SPEED  THRU  MIXED  layer 

AVERAGE  LAPSE  RATE 

B EL  OB  EIRST  INVERSION 

is:  -1.069 

AVERAGE  aiNC  SPEED 

THRU  MIXEC  L AY  S.R  : 

4.1  M/SEC 

WIND  SPEED 

AND  DIRECTION  SUMMARY 

HE  IlHT 

to INU  SML 

WIND  DIR 

* Ml 

< M / S T C 5 

ICtC) 

BIND  SPELL) 

AND  01KLCT1CN  SUMMARY 

SFC 

C • '■« 

76. 

EC 1GHT 

BIND  SPU 

Ml  NO  DIR 

1 00  « 

0.7 

142. 

( M ) 

( N/S EC  ) 

(OtG) 

200. 

0.7 

LOG® 

SFC 

2.2 

351  . 

300  . 

2.2 

2 37. 

100. 

to  • 0 

3 4 o . 

LUO  . 

1.4 

id  *>7  © 

200  . 

1 1 .9 

1 . 

7 b 0 • 

2.4 

5 1 . 

300. 

1 o.  4 

4. 

1 000  . 

2.2 

1 30. 

500  . 

1 . 4 

26. 

1500. 

2.0 

181, 

750  . 

0 • 4 

12. 

2000. 

1 . 0 

110, 

10C0. 

5 . 6 

4 5. 

1500  . 

5.5 

57. 

2000. 

7.0 

93  . 

NINE  PIPES  UPPER  AS  R S Li  SMART 

date:  aioaio  hcusi  553 

HOL I BOR  T H CLASSIFICATION  SCHEME  FOR  INVERSICl 
INV.  EASE  I M ACL  I THICKNESS  («>  TYPE  07/C Z <C/. 

2.  I AO 
C .590 


0.7 


K AL I SPELL  UPPER  AIR  SUMMARY 

date:  8icei4  hour:  530 

HCLZbCRTH  CL  ass  IF IC at  ION  SCHEME  FCR  INVERSIONS 
INV.  8ASE<M  ACL)  THICKNESS  (P)  TYPE  DT/D2  C C/1  COM) 


C.O 

224.7 

4 

3.115 

3 5 3.  1 

74.  9 

3 

1.201 

545.8 

32.  1 

3 

1.557 

963.  1 

53.  5 

1 

0.187 

MORNING  MIXING 
AVERAGE  KIND 

HEIGHTS  31.9  (■) 

SPEED  THRU  MIXED  LAYERS 

t . 5 

WINC  SPEED  ANC  DIRECTION  oUMMARV 


HEIGHT 

BIND  SPO 

BIND  DIR 

SFC 

0.7 

113. 

(M  ) 

(M/SEC  ) 

< DLG  J 

100. 

3.  e 

137. 

SFC 

0.9 

fclo  © 

200  . 

2.5 

195. 

1 00. 

7.2 

16. 

SCO. 

3.4 

197. 

200  . 

7.9 

16. 

500. 

4 * 6 

1 96. 

300  . 

2 .0 

105. 

750. 

6 • a 

1 70  . 

500. 

1 . 6 

201. 

1 000. 

3.6 

2 00. 

750  . 

7 .0 

1 30. 

1 500  . 

6 . 7 

260  . 

1 oco. 

5.4 

135. 

2000  c 

4.0 

263. 

1500. 

2.8 

156. 

2000  . 

6.3 

168  ® 

NINE  PIPES  UPPER  AIR  SUMMARY 

date:  BioeiA  hcur:  357 

HCLZvCRTH  CLASSIFICATION  SCHEME  FOR  INVERS  ICN 
INV.  BASE(M  ACL)  THICKNESS  ( M ) TYPE  OT/OZ  I C/ 1 (. 


0.  0 

u64. 9 


235.4 
96.  3 


2 .e  A6 

c.2ca 


morning  mixing  height:  2fi.S  m 

AVERAGE  MIND  SPEED  THRU  MIX  EC  LAYER: 


WIND  SPEED  AND  DIRECTION  SUMMARY 


HEIGHT 
< M » 


BIND  SPG  ft  I NO  DIR 


(M/SEC ) 


( DEG  ) 


K AL  I SPELL  UPPER  AIR  SUMMARY 

date:  aioai?  hour:  535 

HOLZNORTH  CLASSIFICATION  SCHEME  FCR  I N VERSIONS 
INV.  BASE  I M AGL)  THICKNESS  (Ml  TYPE  DT/OZ  IC/IOOM) 


c.o 
508.6 
78  1.2 
1305.5 


41  7.  3 
53.5 
171.2 
64.  2 


1.006 
1.12  1 
0.292 
0.156 


MORNING  MIXING  HEIGHTS  91.3  M 

AVERAGE  HiNC  SPEED  THRU  MIXED  LAYER: 


3.0  m/sec 


NINE  PIPES  UPPER  AIR  SUMMARY 

date:  010817  hcur:  ais 

HGLZttURTH  CLASSIFICATION  SCHEME  PCS  INVERSION 
INV.  UASetM  AGL)  THICKNESS  ( N ) TYPE  DT/DZ  (C/1 


0.0 


599.  3 


MORNING  MIXING  HEIGHTS  41.0  M 

AVERAGE  KINO  SPEED  THRU  MIXEC  LAYERS 


KIND  SPEED  AND  DIRECTION  SUMMARY 
WIND  SPO  BIND  01 fi 


1.585 


2.6 


(Ml 

( M/SEC  5 

( DEG  ) 

SFC 

1 .8 

360  . 

BIND  speed 

AND  DIRECTION  SUMMARY 

100. 

3.4 

204. 

HEIGHT 

W I NO  SPO 

B X ND  DIR 

200  . 

2.3 

292, 

(M) 

( M/S  EC) 

( DEG  ) 

300. 

3.0 

249. 

SFC 

0.9 

351  . 

500. 

3 . 1 

1 89. 

100. 

3.  3 

2 17. 

750  . 

3 . 1 

2 17. 

200. 

1.7 

2 66  . 

1000. 

1 . 7 

1 72. 

200. 

2.7 

3 40  a 

1500. 

5.2 

165. 

500. 

3.0 

326. 

2000® 

3.1 

179. 

750. 

3.6 

107  . 

1000. 

10.7 

197. 

1500  . 

1 1.2 

1 67. 

2000. 

9.6 

1 43. 

34 


KALSSPELL  UPPER  AIR  5UMWARV 
OATES  010824  HOURS  345 


TABLE 


NINE  PIPES  UPPER  AIR  SUMMARY 
OATES  8 10824  HOURS  620 


HOL2WURTH  CLASSIFICATION  SCHEME  FCR 

I AVERSIONS 

INV.  B AS  E < M AGL) 

THICXNE5S  (M)  TYPE 

01/02  (C/100M) 

0.0 

406.6  3 

1.820 

1562.4 

171.2  1 

C.3I0 

MORNING  MIXING  HEIGHT 

S 51.3  M 

AVERAGE  WIND  SPcEU  THRU  MIXED  LAVERS 

4.1 

M/SEC 

WIND  SPEED 

AND  DIRECTION  SUMMARY 

HE IGHT 

WIND  SPD 

WIND  UIR 

( M) 

(M/seo 

(DEG  ) 

SFC 

2.2 

34. 

100. 

6.4 

360. 

200. 

11.5 

9. 

300. 

3.4 

41. 

500  . 

1 .2 

1 62. 

750  . 

2.2 

54  . 

1000  . 

3.2 

65. 

1500  . 

6.7 

105. 

2000. 

6.7 

1 30. 

IN  V 


RCLZMCfiTH  CL ASS  IE ICAT  ION 
BA  St  ( M ALL)  THICKNESS 


SCHEME  FOR  INVERSIONS 
<W5  TVPE  DT/02  (C/IOC 


0,0 

385.2 


256.8  4 

I l 7.  7 3 


3 .582 
I .359 


nurninu  HfcJLHI 


AVERAGE  KIND  SPEED  THRU  MIKED  LAVERS 


1.2 


telNC  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  V 1 NO  SPO  Ml  NO  DIR 
IM)  (M/SEC)  S OLG) 

SFC  S .6  AS. 

100.  2.4  ^6. 

200.  1.9  241. 

000 . 2 . b 313. 

i>00.  4.5  34  1. 

750.  2.3  2 46. 

1 000.  4.4  i 4 9 . 

1200.  3.0  1 IV. 

2000.  10.5  143. 


KALI  SPELL  UPPER  AIR  SUMMARY 

DATES  610902  HOURS  555 

HCL2W0RTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  BASE! M AGL ) THICKNESS  IN)  TYPE  07/02  (C/1 OOM) 

0.0  203.3  4 2.853 


MCRMNG  MIXING  HEIGHTS  45.4  N 

AVERAGE  MIND  SPEED  THRU  MIXED  LAYER;  C.9  M/SEC 


HIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  WIND  SPD  WIND  UIH 


( M) 

( M/SEC ) 

( UEG  ) 

SFC 

0.9 

205. 

100  . 

0 .8 

2o4. 

£00. 

1 . 7 

160. 

300  . 

2.3 

1 94  . 

5 00. 

4.4 

205. 

750. 

4 . 1 

2 33. 

1 000  . 

5 .5 

2 32  . 

1500. 

6.7 

2 '5. 

2000  . 

9.3 

2 40. 

NINE  PIPES  UPPER  AIR  SUMMARY 

DATES  810902  HOURS  707 

H CE  2 to  OK  TH  CLASSIFICATION  SCHEME  FGR  INVERSIONS 
INV.  BASE (M  AGL)  THICKNESS  ( M)  TYPE  0T/C2  (C/100* 

0.0  53.5  3 1.C82 


MORNING  MIXING  HEIGHTS  1135.6  N 

AVERAGE  «IND  SPEED  THRU  MIXED  LAYERS  4.3  Mr 


MIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  WIND  SPO  WIND  DIR 


(M) 

( M/SEC ) 

( DEG) 

SFC 

1.3 

2 30. 

too. 

4.4 

227  . 

200. 

3.5 

223. 

300  . 

3.6 

219. 

SCO. 

2.9 

257  . 

750. 

5.0 

2 52. 

1 000  . 

6.8 

2 56. 

KALlSPELL  upper  air  summary 


NINE  PIPES  UPPER  AIR  SUMMARY 


OATES  810904 


HOURS  600 


OATES  810904 


HCUPS  645 


HOLZ  WURTH  CLASS1E ICATION  SCHEME  FCR  INVERSIONS 
INV.  BAS  E ( M AGL)  THICKNESS  (M)  TYPE  . DT/D2  (C/100M) 


INV 


HCL  2 to  OR  T H CEASS  IF  ICAT ION  SCHEME  FCR  INVERSIONS 
bASE(M  AGL)  THICKNESS  (M)  TYPE  DT/C2  ( C/ 1 OOM 


0.0 

26  7.5 


139.  1 4 3.450 

267.5  3 1.346 


0.0 

395.9 

995.2 


181.9  3 

250.8  2 

17  1.2  1 


2.144 
0 .506 
0.058 


MCRMNG  MIXING  HEIGHT:  47.7  M 

AVERAGE  WIND  SPEED  THRU  MIXED  LAYERS 


0.7  M/SEC 


MURNING  MIXING  HEIGHTS  7E.7  M 

AVERAGE  WIND  SPEED  THRU  MIXED  LAYERS 


0.9  M/ 


WIND  SPEED  ANO  DIRECTION  SUMMARY 
HEIGHT  WIND  SPD  WIND  DIR 


(M) 

(M/SEC ) 

( DEG  ) 

SFC 

0.9 

J02. 

100  . 

3.6 

350. 

200. 

2.9 

3 49. 

300. 

2. 2 

15. 

500  . 

2.0 

42. 

750. 

4.4 

1 66  . 

1000. 

6 . 1 

209. 

1500. 

4 .5 

204  . 

2000. 

5.2 

222. 

WIND  SPEEO  AND  DIRECTION  SUMMARY 
HEIGHT  WINO  SPD  WIND  DIR 
(M)  (M/SEC)  (DEG) 


SFC 

0 .9 

90  . 

100. 

0.7 

1 12. 

200. 

2.0 

271  . 

300  . 

1 .6 

243. 

500. 

2.9 

245. 

750  . 

2.3 

247. 

1000. 

5.0 

200. 

1500. 

6.0 

251* 

2000  . 

5.6 

249. 

35 


TABLE 


KALISPELL  UPPER  AIR  SUMMARY 

OATES  610907  HOUR:  60b 

HC'.ZlsCRTH  CL  ASS  IF  ICAT  ION  SCHEME  FOR  INVERSIONS 
INV.  C A Sc.  I M AVL)  THICKNESS  (M>  TYPE  0T/O2  (C/100M) 


0.0 
224. 7 
5 8 o . 6 


160.6 
246.  1 

6 3.6 


2.177 

1.097 

2.264 


mcrmng  mixing  height:  51.7  m 

AVERAGE  ■INC  SPttJ  THRU  hi  xtc  layer: 

■1M3  SPEED  AND  DIRECTION  SUMMARY 


2.7  M/SLC 


Ht  IGHT 

1 M ) 
SFC 

ICO  . 

200  . 

2 00  . 
600  . 
750. 

1 000. 

1 6 0 0 . 
2000. 


to 1ND  SPD 
< M/  S L C ) 

2.7 

6.4 

7.4 

6.6 

3 . 7 
2 . 3 
3 . 2 
6 .2 
9.  4 


to  i N O U 1 h 
COLO) 

6 61. 

34  7. 
JJl. 

J 64  « 

2 64  . 

66  . 

71  . 
67. 

1 32. 


KALISPELL  UPPER  AIR  SUMMARY1 

OATE:  610911  HOUR  S 610 

HULZwORTh  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  BASE (M  A6L ) THICKNESS  (Ml  TYPE  OT/uZ  (C/100M) 


41 


NINE  PIPES  UPPEN  AIR  SUMMARY 

DATE!  610907  HOUR  S 636 

HOL  Z WQR  TH  CLASSIFICATION  SCHEME  FCR  1 N V E R S I CHS 
INV.  BASE! A ALL  I THICKNESS  {HI  TYPE  QT/D2  (C/1 00» 


0.0 

492.  J 


321.0 
663.  5 


2.205 
C .256 


MORNING  MIXING  HE  IGHT:  36.6  M 

AVERAGE  Blue  SPEED  THRU  MIXEC  LAYERS 


to  I NO  SPEED  AND  OlRtCTlCN  SUMMARY 


HE IGHT 


BlNU  SPD  BIND  OIK 


< W { 

(M/SLC { 

« Dt  G ) 

SF  C 

0 . v 

9 20  . 

9 00. 

0.6 

1 46. 

200. 

1 .6 

7 v . 

300. 

9 . 0 

66  . 

500  . 

I .4 

16  1. 

750  . 

2.4 

1 06. 

1000. 

5.0 

1 5 7. 

1 500  . 

3.  A 

9 03. 

2 0 00. 

10.2 

147. 

0.0 
374.5 
76  1.2 
I 712.2 


214.  0 
loO.  6 
74.9 
171.2 


2.364 
0.934 
0 .524 
0.350 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATES  610911  HOURS  636 

HCLZtoORTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
INV.  BASE  < M AGL  i THICKNESS  (M  I TYPE  CT/0  2 {.C/1C0M 


MORNING  FIXING  HEIGHT:  25.9  M 

AVERAGE  A I NO  SPEED  THRU  MJXEC  LAYER: 


1.7  M/ SEC 


HE  IoMT 

WIND  SPD 

• 1 MU  DIR 

(Ml 

(H/.U) 

( DEG  ) 

(«> 

sm/sec i 

( DLG  1 

SFC 

0.9 

i ao. 

SFC 

0.0 

0. 

1 00  . 

1 a 4 

225. 

100  . 

3 .8 

13. 

2 0 0. 

3.3 

225. 

200  . 

5.0 

10  . 

300. 

0.7 

171. 

300. 

7.4 

35  7. 

500  . 

2 . 1 

192. 

SOO  . 

4.3 

26. 

750. 

2.  1 

1 52. 

750. 

4.5 

1 45. 

1000  . 

1 .9 

1 54. 

1000. 

4.0 

151. 

1500. 

5.3 

1 76  . 

1500. 

3.7 

193. 

2000. 

2.  0 

9 90. 

2000. 

6.6 

210. 

KALISPELL  UPPER  AIR  SUMMARY 

date:  610923  HOUR;  625 

HOLZwCRTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  6ASE5M  AGL)  THICKNESS  {Ml  TYPE  DT/OZ  SC/1QCM) 


0.0 

1 76  5 . 7 


610.  0 
107.0 


1.131 

0.924 


MORNING  MIXING  HEIGHT:  29.0  M 

AVERAGE  to  INC  SPEED  THRU  MIXEd  LAYER: 


» INU  SPEED  AN U OIRCCTIGN  SUMMARY 
HEIGHT  WIND  SPD  WIND  DIR 


0.9  M/ 


NINE  PIPES  UPPER  AIR  SUMMARY 

date:  810923  HCUfi;  705 

HCLZWORTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
INV.  BA  SE ( M AGL 1 THICKNESS  (MS  TYPE  DI/OZ  (C/100MJ 


55« 

5 

203.3  3 

1 .672 

o 

9 

© 

385.2  2 

MORNING  MIXING  HEIGHT:  225.3  M 

MORNING  MIXING  HEIGHT 

S 136.2  M 

AVERAGE  W INC  SPEED  THRU  M1XEO  LAYER 

AVERAGE 

LAPSE  RATE 

BELOW  FIRST  INVERSION 

IS:  -3.92S 

AVERAGE 

« INC  SPEED 

THRU  MIXED  LAYERS 

3.1  M/6EC 

WIND  SPEEO 

AND  DIRECTION  SUMMARY 

HE IGHT 

WIND  SPO 

WIND  DIR 

(M) 

( M/SLC) 

COEG) 

WINO  SPEED 

AND  DIRECTION  SUMMARY 

SFC 

0.9 

1 80. 

HEIGHT 

UNO  SPD 

WIND  OIF 

I 00  . 

3 .3 

222. 

(M) 

( M/SLCi 

COEG8 

200. 

3.3 

1 78. 

SFC 

0.0 

0. 

300  . 

4.0 

1 06. 

100. 

2.4 

2 12. 

500. 

3.3 

1 74  . 

2C0. 

6.3 

137. 

750. 

3.2 

199. 

300  . 

6 .8 

134. 

1000. 

2.3 

2 14. 

500. 

5.  0 

131. 

1500. 

4.2 

2 12. 

760  . 

6.9 

1 50. 

2000  • 

3.9 

244. 

1 000. 

4.2 

166. 

1 SOO. 

a. 2 

243. 

2000. 

a. 7 

235. 

0.779 


2.7  n/: 
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TABLE 


KAL {SPELL  U PPER  AIR  SUMMARY 

OaTEI  8 J 0 92  5 HCUfiS  635 

_ ^ 'HCLZWCRTH  CL  AS 3 IF  1L AT  {ON  SCHEME  FCR  INVERSIONS 
rNV.  BA  SLIM  AGLI  THICKNESS  ( M)  TYPE  OT/C 2 ( C/1 OOM  t 


10.7 

214.0 


120.4 
S3.  5 


1.22  4 
0.934 


MORN {NO  MIXING  HEIGHT;  222.2  H 

AVERAGE  LAPSE  RATE  BELGw  FIRST  INVERSION  IS;  -5.607 
AVERAGE  to  INC  SPEEO  THRU  M I XEO  LAYER i 2.6  M/SEC 

»SNO  SPEED  AND  DIRECTION  SUMMARY 
HtIGHT  to  I NO  SPU  WIND  DIP 
(Ml  IM/SLC1  tOEGJ 


4J 


INV 


NINE  PIPES  UPPER  AIR  SUMMARY 
CATES  8 1 0*523  HOURS  706 

HOLZ WORTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 

RACL/M  A y-  to  k Y . 1 V * . _ __  • W « » .J 


SFC 

0.0 

0 . 

100. 

3.4 

3 15. 

.GO. 

4.6 

2 s 0. 

300. 

o .2 

294  . 

500. 

7.4 

2 76. 

750  . 

5.8 

294® 

1 000  . 

4.2 

279. 

1 ECO. 

4.3 

302. 

2000  . 

6.4 

296. 

BASEIM  AGLI 

0.0 


THICKNESS  ( M ) 

0.  0 


TYPE 

0 


MORNING  MIXING  HEIGHTS  =46. I M 

AVERAGE'  to  INC  SPcEO  THRU  MIXEO  LAYER: 


WIND  SPEED  ANU  DIRECTION  SUMMARY 
HEIGHT  c 1 NO  SPD  WIND  DIR 
(Ml  IM/SEC ) ( DEG  I 

SFC  1 o3  110. 

800.  J.6  1 39 . 

200.  2.6  206. 

200.  3.7  215. 

500.  2.7  1YB. 

750.  2.0  186. 

8000.  2.2  2c 1. 

8500.  2.6  324. 

2000.  d. 9 341. 


OT/OZ  IC/1001 

0.0 

3 « C M / 


INV 


kalispell  upper  air  summary 
date*  ei0930  hcup;  0*0 

224.  7 


- LL  £ to  " T 

UASEIM  agl) 
107.0 


2 C.979 


HORNING  MIX8NG  HEIGHT*  *”/‘NWeRS1oN  15=  -I.”* 

AVERAGE  lapse  rate  BE  4.3  M/bfc 

AVERAGE  * 8 NO  speed  THRU  MIXED  LAY  . 


(InD  speed 

RE IGHT 
<M> 

SFC 
100  . 
200. 
300. 
500  . 
750. 
1000  . 

& 500  • 


*-“>  “■  .;t,i;sDss;r’,T 

(I  EG) 

0. 

I .4. 


WIND  -jO 
(M/SEC) 
n.  0 

2.3 
5.5 
t)  • 1 
6 « 6 
7.d 

5.4 

4.0 


1 74  . 
1 32. 
14o. 
160. 
207. 
27  2. 


nine  Pipes  UPPER  mh  summary 
OATES  810930  M£^/FMIl8FCH  aversions 

HLLZ“(STAGLVASTAlCK^isN^*H  TYPE  CT/CZ  (C/lOt 
INV.  BASEIM  AGL)  Inl  1.271 

„ 267.  5 3 

OaO 


a 4 1 a 1 W 

-A^rAGGE^UcCS-^H^RG  MIXED  LAYERS 
WXNO  SPEED  -O  Ot-LT.ON  SUM-A- 


2.1 


RE  IGHT 
(Hi 
SEC 
100  . 
200. 
300  ® 
500  . 
750. 
JOOO  . 
1600. 
2000. 


WIND  SP- 
IM/SEC) 

1.3 
2 .9 

3.3 
4.0 

4.2 

3.3 
3.2 
1.7 
2.5 


1 DECS 
180. 
2C0  . 
1GB. 
20  1. 

2 14. 
211- 
231. 
203  « 
300. 


INV 


kalispell  upper  air  summary 
OATES  811005  hour:  645 

BASEIM  AGL)  THICKNLOZ,  _ 


10.7 

438.7 


256.  e 
1 49.  e 


2 .297 
0.601 


, _ .rHT . 64 . 2 M 

YORK  1 NG  MIXING  HE  I * . c ; -4.672 

AVERAGE  LAPSE  RATE  BELOW  F!RST  ,NVE«S«ON  ^ ^ 

AVERAGE  WIND  SPEEO  THRO  MIXED  LAVE  • 

WINC  SPEEC  DIRECT ICNo-OMMA 

HEIGHT  WIND  SPO  (0EGj 


M/SLC 


SFC 

OaO 

1 . I 

U o 

313. 

too. 
200  . 

J « 4 

4>.fl 

2 1 . 

52  • 

300. 

1 - A 

13. 

500. 

•a  1 

43. 

750. 

7 . A 

54. 

1 000. 

x. 

65. 

1500  . 

INV 


NINE  PIPES  UPPER  AIR  SUMMARY 
bate:  811005  hour:  708 

-eLA^rMTAG^Ass^c^ir^re7fcYPFE^T^z  «c. 

. 8A5EIM  AGLJ  1.378 


0.0 

53  5.1 


428.  0 
107.0 


1.378 

0.654 


T»E««“iI"S%SUSMUu  ««•”&«’ 


WIND 

height 
( M ) 
SFC 
100  . 
200. 
300. 
500  . 
750. 
1000  « 
1 500  . 
2000. 


SPEED  AND  0 1 RECTI GN  SUMMARY 


WIND  SPD 

im/sec) 

0.6 

1.4 

2.0 

3.0 
2 .8 
8.6 

6. 1 
5.3 
7.2 


WIND  DIR 
( DEG  ) 
70. 
181. 

2 1 2. 

1 84. 

1 49. 
141. 
167. 
190. 
235. 
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TABLE  4!< 


KAL  I SP£ LL  UPPER  At  R SUMMARY 

DAT  £ 1 81100/  HCUR;  64b 

MUL/HURTh  CL  tSi  IP  ICAI  ION  SCHEME  PCS  INVERSIONS 
INV.  BASttN  ACL)  ThJ CKNESb  <N)  T YPE  0T/C7  (C/IOOM) 


10.7 


A l 7.  3 


2.252 


WORN (NO  MIXING  H E I OUT  3 


40.6 


NINE  PIPES  UPPER  AIR  SUMMARY 

uatl:  aiioo?  hours  roa 

HCL/«CflTH  CLASSIFICATION  SCHEME  FOR  IN VERS  IC 
INV.  BASE  < M ACL)  ThICK.NL  SS  < M)  T YPt  01/02  4C/ 


0.0 
2/8.2 
80  2.6 


22A.  7 
5 J.  b 
S 07. 0 


1.20  1 
S.  6C  / 
0. 3?  A 


AV  ERAGE 

LAPSE  rate 

BLLCjb  FIRST  INVERSION 

A VERAGE 

»1NC  SPEED 

THRU  MIXED  LAYER: 

•INO  SPEED  AND  DtKLCTICH  SUMMARY 

HE IGHT 

BIND  SPD 

BIND  DIR 

(K) 

(N/ScC  ) 

( DEG  ) 

SF  C 

0.9 

2V. 

1 00  . 

1.6 

315. 

200  . 

1 .4 

J 19  . 

300. 

3.6 

266. 

500  . 

3 . 1 

271. 

750  . 

4.4 

294  . 

1000. 

3, 3 

264. 

1500  . 

1.2 

164. 

2000. 

6.1 

2 11. 

— 

_ 

— 

1.0  M/SEC 


MON  N I NO  MINING  HEIGHTS  97.  I M 

AVERAGE  t*  INO  SPEED  7 HkO  MIXED  LAYER: 


M INC  SPEED  AND  O I NlC  T 1 UN  SUMMARY 


HEIGHT 


teiNO  SPO  w INO  Dlh 


(Ml 

( M/StL ) 

IDEG) 

SFC 

0.0 

0 • 

1 00. 

•3  • ^ 

1 26  . 

200. 

0 • 2 

2 3 1. 

300  . 

A *3 

33. 

500. 

Oob 

349  . 

750. 

4*2 

271  . 

1 COO  . 

o *>  2 

263. 

1500. 

6 • 7 

223. 

2000  . 

e #3 

197. 

NALISPtLL  u pp.fi  AIR  summary 
cate:  81101,  hours  655 

JCH6.E  Fo» 


0.0 

34  2.4 
1155.7 


2 14.0 
53.5 
266.  9 


type  lt/02  « c/ a oom  d 


1.C7S 
C ® 7 4 a 
0*2  77 


average  wincGSpecdHthRu  m ixeo'layer: 

'"p°,^fEC  °»«PCTIUN 


1.2  M2SLC 


NINE  PIPfcb  UPPER  air  summary 
DATE;  dilOlA  HCUR:  720 

«n  v.^^g^5?^ 

C.  0 


- .-w.-.  V.  I 

thickness  imi 

321.0 


type 
2 


FLIGHT 
!N  ) 
SFC 
1 00. 
200  . 
300  . 
f 00. 
750  . 

1 COO. 
1500. 
20  00. 


MNO  Sho 
( M/SEC  1 
>)  .0 
o.  a 

4.2 

7.2 
2 a 3 

1.2 
0.2 
5.5 

10  .7 


SUWMAN  Y 
MNO  DIP 

1 DEG  I 
0 . 

42. 

2b. 

10. 

4 8 . 

1 SO  o 
4b. 

293. 

->57. 


morning  mixing  h * I cm  : . c w 

average  A INo  SPtto  Thru  mixed  Layer: 

AKiJ  OlHFICTICN  SUMMARY 
height  BIND  SPL)  Xl  NO  U1R 
(M/SEC 1 


DT/U2  f.C/ \ 
1 . 026 

i.e 


(M) 
SFC 
1 00. 
200. 
500  . 
500. 
750  . 
I 000. 
1500. 
2000  . 


0.4 
1 . 7 

2.6 
3.0 
2.7 
2.7 
0.9 
3.3 
5 « d 


(DEG) 
1 50. 

1 66. 

1 96. 
171. 

1 6 0. 

1 5 1 . 

2 04. 

I . 

0 . 


INV 


kali  spell  upper  air  summary. 

OATE:  311019  HCUR:  710 

21.4 


. 1 ,un  _ 

THICKNESS  CM)  type 

342.4  4 


DT/02  ( C/ 1 OOM ) 
5. 942 


VCRMNG  MIXING  HEIGHT:  72„a  M 

AVERAGE  EAPSE  RATE  BELClal  F,RS7  INVERSION 
AVERAGE  BIND  SPEED  THRU  MIXED  EATER:  ,.4  M/Sfc 


2?°.°i2«T*CN  SUMMARY 


FE  IGHT 
<Mj 

SFC 
100. 
200  . 
300. 
£00. 
750. 
1000. 
1500. 


BIND  SPD 
<«/StC) 
0.0 
2.2 

1.9 

а.  9 

12. 5 

б. 7 

7.9 

11.5 


KIND  OIS 
4 Ofc  G i 
0 . 
329. 
169. 

1 33. 

1 47. 
22o. 
209. 
231. 


NINE  PIPES  UPPER  AIR  SUMMARY 
DATE:  611019  HCUPJ  730 

0 .0 

ieoe„ s 


267.5 

256.8 


r2SrrMiXlNS  HEIGHT:  3,  . „ 

AVERAGE  vino  speed  thru  MI XEO  'layer; 
WiFFSGS?£0  ^^JiWECTION  SUMMARY 


3.476 
0. 156 


3.4 


FE IGHT 
< M ) 
SFC 
100. 
200. 
300  , 
500. 
750. 


BIND  SPD 
< M/SEC) 
0.9 

7.5 

9.6 
9.6 
7.8 
5.5 


MIND  DIR 
C DEg) 
160. 

1 73. 

1 71  . 
161. 

1 88. 

203. 
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TABLE  4L 


KA  L I SPE  LL  UPPE.R  A1  H SLMMAPY 

CATE:  911026  HCUR:  715 

HOC Z WORTH  CLASSIFICATION  SCHEME  F CP  INVERSIONS 
INV.  BASE  tM  ACL ) THICKNESS  (Nj  TYPE  Ll/CZ  IC/100M  1 

42.6  42. B 1 0.234 


MORNING  MIXING  HEIGHT:  1156. £ N 

AVERAGE  hINC  SPEEO  Thru  W I X E o layer:  10.4  M/SEC 


MlNC  SPEED  AND  OIRECTIl'N  SUMMARY 


HE IGHT 

WIND  SPD 

WIND  DIR 

<M> 

I M/SEC ) 

I DUG  8 

SFC 

5.4 

259  . 

100  . 

7.5 

205. 

2 00  . 

12.8 

20 _>  . 

300. 

11.9 

2 05. 

500. 

6.1 

197. 

750  o 

a . 1 

190. 

1000. 

7.5 

2 21. 

1 500  . 

2.7 

25  1. 

NINE  PIPES  UPPER  ASfi  SUMMARY 

date:  611026  HCURJ  74S 

HCLZWQRTH  CLASSIFICATION  SCHEME  FOR  INVER* I 
INV.  Q A SE ( M AGL1  THICKNESS  (Mi  TYPE  DT/C2  It 

0.0  #92.6  3 1,246 


MORNING  MIXING  HEIGHT:  104.4  M 

AVERAGE  WIND  SPEED  THRU  Ml XEO  LAVER: 


MINC  SPEEO  AND  DIRECTION  SUMMARY 


FE IGHT 

WIND  SP U 

WIND  DIR 

IN) 

(m/slC ) 

I DEG) 

SFC 

1.3 

1 oC. 

100  . 

4.4 

164. 

200. 

6.2 

194. 

300. 

6.5 

1 94. 

500  . 

7.5 

1 9 9. 

750. 

6.2 

2 15. 

1 000. 

6 . 4 

226. 

KALIS  PE  L L UPPER  AIR  SUMMARY 

date:  811030  hcur  : 749 

HGLZWURTh  classification  scheme  for  inversions 

INV.  BASECM  AGL)  THICKNESS  (M>  TYPE  DT/DZ  (C/l  00M) 
0,0  32.1  3 2.130 


NINE  PIPES  UPPER  AIR  SUMMARY 

DATE:  811030  HCUR:  753 

HCLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIC 
INV.  BASLIM  AGO  THICKNESS  «M  ) TYPE  OTXOZ  ( C/ 

0.0  0.0  0 c.o 


MORNING  MIXING  HEIGHT:  483. £ M 

AVERAGE  w INC  SPEED  THRU  MIXED  LAVER:  £.0  M/SEC 


MIND  SPEEO  AND  DIRECTION  SUMMARY 
HEIGHT  4 1 NO  SPD  WIND  0 IR 


IM) 

I N/  SEC  ) 

( DEG  ) 

SFC 

0.0 

0. 

1 00. 

4.  1 

1 94  . 

200. 

3.3 

1 95. 

300  . 

3.5 

1 9b  . 

500. 

11.6 

2 14. 

750  . 

13.3 

2 19. 

1 000  . 

10.1 

230. 

1 500. 

13.1 

238. 

MORNING  MIXING  HEIGHT:  605.7  M 

AVERAGE  WIND  SPEED  THRU  MIXED  LAYER:  6.2 


WIND  SPEEO  AND  DIRECTION  SUMMARY 


HEIGHT 

WIND  SPD 

WIND  DIR 

( W ) 

IM/S&C ) 

I DEG  ) 

SFC 

0.9 

270. 

1 CO. 

3.5 

2 6 1. 

2C0  . 

6.2 

247. 

300. 

7.7 

249. 

500  . 

6.9 

254. 

750  . 

7.2 

26  3. 

KAL I SPELL  UPPER  AIR  SUMMARY 

date:  £11104  hcur:  730 

HGLZwCRTH  CLASSIFICATION  SCHEME  FUR  INVERSIONS 
INV.  BA  SE I M AGL}  THICKNESS  (M)  TYPE  OT/CZ  IC/100M } 

0.0  149.6  4'  5.607 


NINE  PIPES  UPPER  AIR  SUMMARY 

oate  : e 1 1 104  hcur:  750 

HCLZwORTH  CLASS  IF  ICAT  ICN  SCHEME  FOR  INVERS  1CI 
INV.  BASLIM  AGL)  THICKNESS  ( M)  TYPE  DT/DZ  (C/ . 

0.0  74.9  4 4.939 


MCRN ING  MIXING  HEIGHT:  30.6  M MORNING  MIXING  HEIGHT:  36.8  M 

AVEHAGE  WIND  SPEED  THRU  MIXED  LAYER:  0.6  M/SEC  AVERAGE  WIND  SPEED  THRU  MIXED  LAYER: 


6.7 


WIND  SPEEO  AND  DIRECTION  SUMMARY 


FE IGHT 

WIND  SPD 

WIND  DIR 

IN# 

I M/SEC  ) 

I DLG) 

SFC 

0.0 

0. 

100  . 

3.2 

280. 

200  . 

0.9 

3 14. 

300. 

6.2 

312. 

500  . 

7.9 

286  . 

750. 

5.7 

1 39  . 

1 000. 

4.4 

2 64. 

1 500  . 

7.3 

284  . 

2000. 

8.2 

307. 

WIND  SPEED  AND  DIRECTION  SUMMARY 


HE IGHT 

WIND  SPD 

WIND  OIR 

(M) 

I M/SEC) 

IOEG) 

SFC 

3.6 

290. 

i 00  . 

5.5 

289  . 

200. 

11.7 

287. 

300  . 

11.4 

284. 

500. 

9.2 

283. 

750. 

6.9 

290. 

1 000  . 

5.7 

267. 

1 500. 

4.0 

237. 

2000. 

7.  1 

209. 
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TABLE  m 


I N V. 


KALISFlEE  UPPER  AIR  SUN  WARY 
C.ATE;  811116  HCUR:  745 

HGLZWOKTH  CLASSIC  ICAT  ION  SCHEME  FCRI^VESSICNS 


E*St(«  AGO 

74.1 


THICKNESS  <M) 
321. 0 


TYPE  OT/OZ  ( C/  100M  > 
2 C.9S7 


morning  nixinc  height:  343.2  n 

AVfcHAGt  LAPSE  RAIL  HELO«  f IfiST  INVERSION  li ! -4.6 72 

AVERAGE  »INC  SFEEu  thru  n ixeo  layer: 


7.6  M/SEC 


SFC 

0,9 

2 2 0. 

INC  SPEED 

AND  DIRECTION  SUMMARY 

1 00  . 

3 . 1 

A 6 6 . 

HEIGHT 

SIND  S PD 

tt  IND  DIR 

200. 

2.8 

ISO. 

(M  ) 

(M/SCC ) 

I ULG  ) 

300. 

2.  e 

1 56. 

5FC 

0.9 

194. 

SOO  . 

0.7 

111. 

100. 

4.5 

1 99. 

750. 

1 . 1 

1 62. 

2 00  . 

6.7 

174. 

1 000  . 

2 . 7 

1 54. 

300. 

1 1 . I 

171. 

1 soo  . 

0.3 

20  4® 

500. 

7.5 

1 94. 

k.  C 0 0 « 

12.4 

230. 

750. 

3.4 

2 0 3 o 

1000. 

5.3 

187. 

1 500  • 

3.2 

223. 

2000  . 

12.5 

2 18. 

NINE  PIPES  UPPER  AIR  SUMMARY 

OATE I 811116  HCURS  830 

H CL ZbURT  H CLASSIFICATION  SCHEME  FOR  1NVERSIUH 
|NV.  HA  SE ( M AGL)  THICKNESS  (NJ  TYPE  OT/OZ  ( C/ 1 


0.0 


74.9 


4.405 


WORMING  MIXING  HEIGHT:  88. S » 

AVERAGE  ftSNU  SPEED  THRU  MIXED  LAYtH! 


fee  I NO  SPEED  AND  QIRLCT1CN  SUMMARY 


EE IGHT 

< M ) 


.2ND  SPU  KIND  DIR 


<M/SfC! 


( Ufc  C 5 


KALISPELL  UPPER  AIR  SUMMARY 

date:  allies  hour:  soo 

HOLZwURTh  CLASSIFICATION  SCHEME  FCR  l NV  fc  RS IONS 
INV.  EASE1M  AGL)  THICKNESS  <«)  TYPE  DT/QZ  (C/1Q0M) 

53.5  S3. 5 3 1.682 


NINE  PIPES  UPPER  AIR  SUMMARY 

DATE:  811125  HCURS  826 

HCEZ«0RTH  CLASSIFICATION  SCHEME  FOP  INVERSION; 
INV.  LASLIM  AGL ) THICKNESS  { M J TYPE  DT/DZ  1C/1C 

0.0  128.4  1 0.389 


MORNING 

MIXING  HEIGHTS  342.5  M 

WORKING  MIXING  HI.  IGHT 

: 342.7  M 

AVERAGE  b INL  SPEED  THRU  MIXED  LAYER 

AVERAGE 

LAPSE  RATE 

8ELG4  FIRST  INVERSION 

1SS  -0.748 

AV  ER AGE 

WIND  SPEED 

THRU  MIXED  LAYERS 

2.5  R/SEC 

WIND  SPEED 

AND  DIRECTION  SUMMARY 

HE IGHT 

a 1N0  SPD 

» IND  DIR 

I M) 

( M/SEC) 

(LEGS 

WIND  SPEED  AND  DIRECTION  SUMMARY 

SFC 

2.2 

16  0. 

HEIGHT  HIND  SPD 

W 1 NO  OIS 

1 00  . 

4 .4 

179. 

(M) 

< M/SEC) 

1 DL  j ) 

200. 

4.9 

1 73. 

SFC 

0.9 

270. 

300  . 

4.4 

1 79. 

1 00. 

1 . 7 

290. 

500. 

3 . 1 

20  2. 

200. 

2.5 

228. 

750. 

5.0 

24  1 . 

300  « 

3.6 

216. 

1000  C 

4 .6 

2 6 2. 

SCO. 

2.7 

1 52  . 

S 5 CO. 

5.2 

2 82  . 

7S0. 

2.6 

219. 

/ 

1 000  . 

5.1 

246  • 

1 500. 

9.6 

292. 

KALISPELL  UPPER  AIR  SUMMARY 

DATES  011130  HCURS  ai(J 

INV  ICATJON  SCHEME  FOR  INVERSIONS 

INV.  BA SEIM  AGL  5 THICKNESS  ( M ) TYPE  CT/CZ  < C/ 1 OOM ) 


21.4 


96.  3 


2.077 


NINE  PIPES  UPPER  AIR  SUMMARY 

DATES  811130  HCUR  S 903 

HCL  Z W CRT  H CLASSIFICATION  SCHEME  FCP  INVERSIONS 
INV.  BASLIM  AGL)  THICKNESS  (M  TYPE  UT/CZ  IC/10C 


117.7 


42.8 


1.402 


MORNING  MIXING  HEIGHT:  239.  I M 

AVERAGE  LAPSE  RATE  8EL0W  FIRST  INVERSION  IS:  -2.803 
AVERAGE  Ml NC  SPEED  THRU  MIXED  LAYERS  4.4  M/ 


WIND  SPEED 

AND  DIRECTION  SUMMARY 

HE IGHT 

SIND  SPD 

WIND  DIR 

<M  ) 

(M/SEC) 

< OEG  » 

SFC 

0.0 

0 . 

100. 

5.2 

220. 

200  . 

4.5 

206. 

300. 

2.8 

197. 

500. 

6.2 

167. 

750. 

4 .9 

243. 

1000. 

5.6 

244. 

1500. 

8.2 

268. 

2000  . 

4.5 

3 17. 

MORNING  MIXING  HEIGHT:  457.8  M 

AVERAGE  LAPSE  HITE  BELCH*  FIRST  INVERSION  IS:  -0.61 
AVERAGE  WIND  SPEED  THRU  MIXED  LAYERS  5.2  A 

KIND  SPEED  AND  J1RECTJCN  SUMMARY 


HE IGHT 

WIND  SPD 

WIND  DIR 

(M) 

« m/sec) 

< OEG  } 

SFC 

3.6 

1 60. 

100  . 

6 . 2 

151. 

200  . 

6.4 

177. 

300  * 

3.3 

200. 

500  « 

6.2 

2 19. 

750. 

7.8 

260. 

1000. 

I 0 o 5 

260. 
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KALISPELL  UPPER  AIR  SUMMARY 
OATEJ  0112  04  HLUSJ 


tablI  4N 


0 15 

32.1  74.9  3 

lje-2  *17. 3 f 

«6fc.8  42.0  * 


2.269 

0.264 

0. 701 


MORNING  MIXING  HtiGHT;  402.7  M 

AVERAGE  LAPSE  RATE  0ELO*  FIRST  INVERSION  IS:  -5.607 

M/SEC 


AVERAGE  VINE  SPEED  thru  MIXEC  LAYER: 


0.9 


01rectiun  NUMMARY 

HEIGHT  VINO  SP O V 1 NO  DIP 

<M>  <w/si;C  ) ( OLGI 

iFO  0.0  0. 

»00®  1.1  311. 

^00«  0.6  240. 

0.7  21V. 

?•*  12D. 

^»0  152. 

1 COO.  4.6  i 

1500.  7.0  225 

2000.  6.9  23?: 


nine  pipes  upper  air  summary 

DATE!  011204  HCURS  904 

HGLZVQRTH  CLASSIFICATION  SCHEME  FOR  IMVFfiWniwc 
INV.  faASECM  AGL)  THICKNESS  (M>  TYPE  OT/U  K/100X) 


0.0 
235,  4 
460.2 


64.2 
64 . 2 
171.2 


2.271 

1.246 

0.056 


MORNING  MIXING  HEIGHT:  91. e n 

AVERAGE  VINO  SPEED  THRU  MIXEC  LAYER: 

VINO  SFEEC  AND  DIRECTION  SUMMARY 
HEIGHT  VINO  SPD  slNO  DIR 
<M>  I M/S  EC)  ( OECI 

SFC  2.2  360. 

100.  l.e  4. 

200.  2.0  200. 

300.  5.5  170. 

500.  0.2  166. 

750.  12.3  163. 

1 000.  9.0  1 79. 

1500.  7.4  164. 

2000 . 11.4  217. 


3.2  K/ SI 


KAHSPLLL  UPPER  AIR  SUMMARY 

DATE:  011216  HCUR:  025 

HCL2WORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  CASE ( M AGL)  THICKNESS  SMS  TYPE  DT/DZ  SC/100M) 


0.0 

331.7 

604.9 

1500.9 


235.  4 
64.2 
32.  i 
9b.  3 


2.22  6 
1 .246 
2.49  2 
1.973 


MORNING  MIXING  Hcl^HT:  10.5  M 

AVERAGE  WIND  SPcED  THRU  S1XED  LAYER i 


2.3  M/SEC 


( M ) 

(M/SEC) 

( DEC  I 

MIND  SPEED 

AND  UIPECT10N  SUMMARY 

SFC 

1 .3 

300. 

HE IGHT 

MIND  SPU 

8>  I NO  DIR 

too. 

4.1 

341  . 

(M) 

(M/SEC) 

i DEG  S 

200. 

5.3 

3. 

SFC 

I . 3 

259. 

300. 

3.2 

3 4 7. 

100  . 

2.7 

290. 

5 OO. 

2.6 

342. 

200. 

3.6 

321  . 

750  . 

4.2 

297. 

5 CO. 

C .9 

320. 

1 000  . 

10.6 

290. 

500. 

3 .5 

3 11. 

1 500. 

3.  0 

308. 

760. 

1 . 9 

1 24. 

1000  . 

4.3 

1(7. 

1500. 

6.7 

205. 

2000. 

4.5 

298. 

NINE  PIPES  UPPER  AIR  SUMMARY 
OATES  011216  HOUR:  925 

HOL  Z MGR  TH  CLASSIFICATION  SCHEME  FCR  I KVERS  ICNS 


INV.  BASEIM  AGL) 

0.  0 


THICKNESS  ( M ) 

0.  0 


TYPt 

0 


MORNING  MIXING  HEIGHTS  430.3  « 

AVERAGE  VINE  SPEED  TnPU  MIXED  LAYER: 


WIND  SPEED  AND  DIRECTION  SUMMARY 


DT/O Z (C/1 OOM) 

0.0 


: . 7 M/SE 


Hi  I GHT 


BIND  SPD  VINO  DIR 
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K AL 1 SPELL  UPPER  AIR  SUMKAKY 


TABLE  5A 


NINE  PIPES  UPPER  A I H SUMMARY 


date:  d»04Ca  hcur:  1400 

HCL2WORTH  CLASSIFICATION  SCHEME  FCR  INVcRS ICN5 
iNV.  EASEIM  A GL  ) rhKKNtSj  (M)  TYPE  DT/02  (C/lOOMii 

0.0  0.0  0 0.0 


AFTERNOUN  MIXING  HEIGHT:  2009.4  M 

AVER  Ao  E ilNC  SPEEU  THRU  MIXED  LAYER:  9.3  M/SEC 


mino  speed  ano  cirection  summary 


HEIGHT 

4 1 NO  SPD 

* l NO . 0 1 R 

( H ) 

(m/sec ) 

( DEG  1 

SFC 

6.7 

194. 

100. 

7.3 

135. 

200  . 

7.4 

142. 

300  . 

9.0 

165. 

500. 

9.6 

1 53. 

750  . 

11.2 

153. 

1000. 

11.9 

1 / 6 . 

1500. 

3.2 

226. 

date:  3 10  40C  HCUR:  l J5o 

HCE250RTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
1NV.  LASuiM  AOL)  THICKNESS  <MJ  TYPE  01/02  (C/IOOM) 

lOAo. 0 1/6. a I 0.057 


aFTERNUON  MI  XI  Ns  HEIGHT:  742./  M 

AVtRAGE  LA^Sfc  RATE  Ot.LOK  r Ift  iT  INVERSION  IS5  — 0.C18 
AVthAliC  WIND  sPELJ  THRU  MIXED  LAYER:  12.9  N/SEC 


WIND  SPEeQ 

AND  JIHLo 

T1CN  SUMMARY 

He loHT 

m 1 NO  0 P 0 

n IN  D DIR 

( M) 

(M/SLui 

< DEG  1 

SFC 

3.6 

130. 

1 UO  . 

9 .4 

170. 

2 0 0. 

2 j.4 

1 70. 

300  . 

3 . j 

1 79. 

500  . 

1 4 . j 

139. 

760. 

1 2.  5 

13  3. 

1000  . 

12.1 

1 36. 

1500. 

4.4 

1 / 4 . 

2000. 

22.4 

1 54. 

KAL I SPELL  UPPER  AiR  SUMMARY 


NINE  PIPES  UPPER  AIR  SUMMARY 


DATE:  310506  HCUR:  1357 

HCL2*ORTH  CL  ASS  IF  IE  AT  ION  SCHEME  FOR  INVERSION^ 
INV.  SAStlM  A GL > THICKNESS  <M)  TYPE  0T/D2  (C/lJoMJ 

2511./  165.2  3 1.271 


OATc:  dlOsOO  hour:  1315 

HUL  Z.URTh  CL A 5 S i F IC A T I LN  SCHEME  FCR  INVERSIONS 
INV.  DASEIM  AGE!  THIuKNeSs  (Mi  TYPE  DT/D2  (C/IOOM) 

2924.3  2 o 4 . 4 I 0.03  3 


AFTERNOON  MIXING  height:  1251.4  m 

AVERAGE  LAPSE  PATE  a GLOW  FIRST  INVcRoXGN 
AVERAGE  VlND  SPEED  THRU  MIXED  LAYER: 


is:  -0.705 

5.5  M/SEC 


AFTERNOON  MIXING  HEIGHT:  750./  '•! 

AVErAgE  LAPSE  RATt  JtlOw  FIRST  INVESjICN  IS:  -0.019 

AVERAGE  .vINC  SPccQ  THRU  MIXED  LAYER:  2.2  M/SEC 


WIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  «s  InO  SPD  a IND  OIS 


(Mi 

(M/SeG ) 

( DEG  > 

SFC 

0.9 

194. 

1 00  . 

2.9 

132. 

200. 

3.4 

1 20. 

300  . 

4.1 

123. 

500  . 

2 . 1 

153. 

750. 

1.  7 

1 6 3. 

1000  . 

7.9 

266. 

1500. 

3.0 

2 6 0® 

2000. 

9.7 

2/2. 

NC  SPEED 

AND  DIRECTION  SUMMARY 

HE IGH  T 

WIND  dpO 

WIND  U I R 

t M ) 

(M/SEC ) 

( DE  G I 

SFC 

1 . ci 

l 50  . 

100. 

1 . 7 

14  7. 

200  . 

2.2 

1 40. 

300  . 

2.4 

2 24. 

50G  . 

0.2 

3 52  o 

750  . 

3.  ; 

237. 

1000. 

2.2 

2 47. 

1 500. 

9.6 

2 76. 

I 

KALISPELL  UP Pc  R AIR  SUMMARY 

I 

cats:  310511  hcur:  iaoq  ■ I 

H0L2'»CRTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 
INV.  SASclM  AGL)  THICKNESS  ( M ) TYPE  DT/CZ  IC/lOOMi 

1949.9  264. 4 2 C.946 


NINE  PIPES  UPPER  AIR  SUMMARY 

date:  jHJjI  i hcur:  isoo 

HGLZaCRTM  CL  A 2 3 I F K.  AT  I CN  SCHcME  FOR  I'VtKjIONT 
. bAjtt  I AUL)  THlUKNES-s  (M>  TYPE  DT/DZ  (C/IOOM) 

0.0  0.0  0 0.0 


AFTERNOON  MIXING  HEIGHT!  1970. 5 M JaFT.EPNCCN  MIXING  HEIGHT:  1724.5  M 

| A V e R AGe  ’«INL)  SPauO  Thru  MIXED  LAYER! 


AVERAGE  LAP  Sc  RATE  BELOw  FIRST  INVERSION  IS!  -0.913 

I 


AVERAGE  »INC  SPEED 

ThfJ  MI  X E C LAYERS 

2.6  M/SEC  1 

si  NO  SPEED 

4 fs  J OlfitC 

T I CN  SUMMARY 

HEIGHT 

a I Nu  b r>D 

WIND  DIR 

( M J 

< M/St-C  ) 

( DEG  1 

WlNC  SPteD 

ANO  DIRECTION  SUMMARY 

I 

SF  C 

i • d 

l -.0  . 

HE  1 G H T 

j I NO  <PD 

w I NO  DIR 

1 

10  0. 

4 • 2 

113. 

<M  ) 

(M/StU 

( DEG  J 

j 

200  . 

2 .4 

114. 

SFC 

i • d 

1 46  . 

300. 

i . 4 

116. 

100. 

1*0 

I 6. 

j 

500  . 

2 « / 

3 3. 

200  . 

2 • 1 

3 5 9. 

7 5 0 . 

2 • i 

23. 

200. 

i 

4 . 

| 

1000. 

5 • 4 

7 3. 

500. 

J • ti 

1 . 

1 500  . 

- • J 

75. 

750  . 

J .4 

dO  • 

1 000. 

2 

34. 

1500. 

4.0 

27. 

2 OCO  . 

4.  J 

13. 

2500. 

4 • 2 

45. 

1 

I 


4.0  M/ SEC 


I 
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TABLE  5B: 


KALI  SP  ELL  UP  HER  AIR  SUM  AAR  V 

date:  diusi j HCUfi:  uou 

HCLI'aCHTh  CL  ASJ  IF  ICAT  1UN  SCHEME  FuR  INVERSIONS 
[NVo  bAjiH  aOL)  THICKNESS  ( M J TYPE  UT/DZ  IC/KJUM) 

0*0  0.0  U 0 • c 


NINE  PIPES  UPPER  AIR  SUMMARY 

DATE;  til  Obi  j HCUfi:  1300 

HCU*U.TH  CL  A S o i f iC  AT  iON  SCHcMfc  PER  iNVtSSICNS 
INV.  c.Ajt(»  tuU  THIcawesj  (Ml  TYP-_  DT/OZ  IC/IQ0») 

0.0  3.3  3 s • 0 


AFTEPNGCN  M 11  INC  HEIGHT:  117  j.t  '-INC  INTERSECTION* 

AVERAGE  M 1 NO  aPcc.0  THRU  MIXED  LAYERS  J.s  M/  SEC 


M-TcnNOCN  MIXING  PEluRi:  62E.O 

AVfcHAGt  mlNu  SPEED  THRU  MIXED  LAY  cR : 


J . 5 M/ SEC 


WIND  SPEED 

and  direction  summary 

HEIGHT 

WIND  SPO 

wild  DIR 

( M ) 

(M/SEC  i 

I DEG  J 

SFC 

1*3 

1 71). 

too  . 

i . i 

1 14. 

200  . 

2.3 

la  7 . 

200  . 

5.3 

2 OC. 

200  . 

2.0 

1 JO  . 

750. 

2.2 

120  . 

1000. 

5 • d 

14  2. 

1500  . 

4.0 

1 27  . 

2000. 

5.7 

1 74. 

2500  . 

1 .9 

225. 

WIND  SPEED 

AND  j I. .EC 

71  CM  SUMMARY 

He  IGHT 

w l ND  5PU 

w I N J 0 1,1 

I M ) 

I M/StC ) 

(DEG  ) 

SFC 

l . o 

1 t 0. 

100  . 

1 . 4 

16J. 

200  . 

1.4 

15  4. 

200  . 

J.  5 

1 AY. 

500  . 

5.5 

152. 

750. 

4.4 

1 50  • 

1000  . 

4.5 

l 52. 

1 500  . 

d.  1 

1 5*  . 

KALISPELL  UPPER  AIR  SUMMARY 

DATE:  dl0522  HCUfi:  1400 

HCLZwGfiTP  classification  scheme  pgr  inversions 
INV.  rjASEIM  AoL)  TH  ICN.TlSj  I M ) TYPE  DT/CZ  ICXIOOM) 

104  I .0  264.  4 1 0.227 


I 


NINE  PIPES  UPPER  AIR  SUMMARY 

3 A TE  S a 1 052^  HCUfi  : UOO 

HCLZwORTH  CL  AS ->  IF  ICAT  ICN  SCHEME  rC.ft  INVERSIONS 
j INV.  dASLIM  AGO  THICKNESS  IM)  TYPE  DT/CZ  I C/ I G 0 M ) 

4 13.1  99.1  2 C ® £ 0 7 


AFTERNGCN  MIXING  HEIGHT:  922.7  A 

AVERAGE  LAPSE  RATE  dcLUv  FIfisT  INVERSION  1ST  - C « 7 <*  V 
AVERAGE  «INC  SPEED  THRU  MIXED  LAYcfi:  6 .9  M/SEC 


AFTERNQCN  MIXING  HEIGHT:  OsS.H  A 

AVERAGE  L XPSc  RATE  3 ELG  w FIRST  INVERSION  IS:  -1.114 

! AVERAGE  alNJ  jPccv  THRU  MIXED  LAYER:  2.7  M/SEC 

1 


Vi ND  SPEED  ANO  OIRECTICN  SUMMARY 


fit  I GH  T 

i I MU  Zt->U 

• 1,Y1)  uIR 

I M ) 

(V/jtL) 

( DEG  ) 

SFC 

A . d 

1 64  . 

100  . 

■4  m ft 

1 45. 

200  . 

J • D 

14  7. 

200. 

7.0 

137. 

500  . 

d *4 

12  6. 

750  . 

J • 4 

1 26  . 

1000  . 

5 • c 

122. 

1 500  . 

3 • o 

1 4 1 . 

2 000. 

d • 0 

1 . 

2 500. 

7 • l 

166. 

WIND  SPEED 

AMD  DIficC 

TICN  SUMMARY 

HE  IGHT 

WIND  SPO 

WIND  Olh 

I M ) 

4 . )/  SEC) 

(DEG) 

SFC 

2.2 

300. 

100  . 

2.9 

3 11. 

200  . 

3.2 

2 16. 

300. 

l . 3 

297. 

500  . 

4.9 

104. 

750. 

S • 6 

1 77  . 

1003. 

3 . 0 

It. 

1500. 

10.4 

loo. 

200  3. 

J.  1 

1 33. 

KALISPELL  UPPER  AIR  SUMMARY 


NINE  PIPES  UPPER  AIP  SUMMARY 


DATE:  El  0 6 0 1 HCUfi:  1400 


gate:  dic6oi  Huufi:  ijoo 


INV 


HCL Z WU P T H CL As J I F IC AT  ICN  SCHEME  FUR  INVERSIONS 
BAoLIM  AGL)  THIuKNclSS  <M)  TYPE  uT/07  (C/lOJM) 


INV 


HCLZflGTTH  CLASS  IF  ICAT  ION  SCHEME  FCfi 
uASEi.M  AGL)  THICK  fit  So  IN)  TYP'" 


IN  VERS  ICNS 

r/cx  ic/iouM] 


0 . c 


0 


. o 


0 


0.0 


2142.2 
2 72  6 . S 


l 4d  • 7 i 

264.4  i 


C • 2 C S 

0 . 1 I J 


AFTcRNCCN  NIXING  HEIGHT:  1704.3  M 

average  »ino  oPeeu  thru  mixcd  layer: 


1N0  SPEC. 

> A No  OIrVLC 

IICN  Summary 

HE  IGHT 

* i N J jH  J 

m iNU  u in 

I M) 

(W/JL  C) 

IDEs) 

SFC 

1 . -1 

1 S 7. 

100  . 

1 c 1 

(j  .2 . 

200. 

1 • H 

rJ2  • 

200  . 

2.0 

<ni. 

000  . 

2 . r 

117. 

750. 

2.0 

1 *2. 

1000  . 

0.0 

>21. 

1 500  . 

O • d 

0 44  o 

2000  . 

5 « l 

J 2 5 • 

2500  . 

d • q 

J 4 2 • 

J • d 


M/sEC 


AFTERNOON  MIXING  HEIGHT:  ESc.2  M 

AVERAGE  LAPSE  PAT L JELGw  FIfisT  INVERSION 

average  mind  SPCtO  thru  mixed  layer: 


13:  -0.642 

2.6  M/SEC 


WIND  SPHoO 
fit  I GHT 

1 M ) 

3FC 

100. 

200. 

200  . 

2 0 0. 

7*50  . 

1 000  . 

1S00. 


AND  DIRECT  I 

ON  SUMMARY 

'•  l ND  s PD  * 

(NO  DIR 

( M/  31  C ) 

< Do  G ) 

2.2 

130. 

2.9 

1 73  . 

l . , 

1 7s. 

2 .0 

12  1. 

3.6 

76. 

C . 1 

6 J . 

2*4 

2 o 9 • 

*•  4 

J 1 7. 
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KALISPELL  UPPES  AIR  JUMNAPY 


TABLF  5C 


NJNt  PIPEi  UPPtH  AIR  SUMMARY 


DATE:  810708  HCbfi:  1400 


■JAIES  UIQ70J  HUjh;  iaOL 


HCLZbORTH  CLASSIFICATION  SCHEME  H 0 H INVERSION.. 
INV.  6Asc(M  ALL)  TMCMYtiJ  CM)  TYPE  O T/DZ  (C/100M) 


In  v 


mEUWChTH  CLASS  IF  ACAT  ILN 
tJASLl  M ALL)  IRKKNL  SS 


SCHEME  i-CP  INVERSIONS 

(M)  IYPt  Ut/LU  (C/lUl)M| 


2 18  1.2 


264.4  1 0.378 


1 Go 9.0 


82  0. 8 


0.095 


AFTERNOON  MI  Al  No  HEIGHT:  2260.1  M 

AVESAOE  LAPSE  RAT  E 8 0 LOW  FIRST  INVERSION  151  -0.958 
average  ainc  speed  thru  mixed  layer:  a.o  m/slc 


AF  TlHNOCN  Mi  A 1 in O hr  loHI:  1502.1  M 

AVERAGE  LAPSE  RATE  tlt'Lj.  FIRST  INVERSION 
average  WIND  SPEED  THRU  mi  XEO  LAVER : 


3:  -o. do j 
2.«-  M/sec 


■INO  SPfcEO  and  DIRECTION  -SUMMARY 


HEIGHT 

WIND  SPD 

BIND  DIR 

<W) 

( M/SEC) 

1 UEG  ) 

SF  C 

3.4 

l 54. 

100  . 

7.2 

132. 

200. 

o . 2 

1 43. 

300. 

5.1 

123. 

500  . 

6.8 

121. 

750. 

2.2 

1 89. 

1000  . 

8.4 

159. 

1 SCO. 

9.2 

2 1 J. 

2000. 

9. 9 

2 44. 

2500. 

1 O .4 

224  . 

WIND  SPtEO 
HE ICHT 
( M) 

SFC 
1 00  . 
200. 

300  . 

5 G 0 . 
750. 

1 000  . 

1 500. 
2000. 


AND 
w I NU  SPD 
t MX SEC) 
6.2 
4 • J 
loti 
0 . A 
0.8 
1.0 
2.2 
8 . 1 
l J.  J 


SUMMARY 
0 IP 
! OEG  i 
18  0. 

192. 

2 12. 

2 78. 

275. 

4 9. 

173. 

2 16. 

220. 


D I Rl-XTl  CN 
WIND 


KALI  SPELL  UPPER  AIR  SUMMARY 
DATE:  810710  hCUP:  1400 


INV. 


HCLZwORTH  CLASSIFiCAT luN 
0 A Sc  < M ACL)  THICKNESS 

0 *°  0.0 


SCHEME  FOR 
(«i  type 

o 


INVERSIONS 
CT/CZ  < Cx  IOOM ) 

0.0 


INV 


NINE  PIPES  OPPEH  AIR  SUMMARY 

date:  810710  hour:  i«oo 


HOLZU.URTH  CLASSIFICATION 
8ASECM  AGL)  THICKNESS 


SCHEME  FOR  INVERSIONS 
CM)  TYPE  OTXQZ  (C/100M) 


0 . 0 


0.0  o 


0.0 


AFTERNOON  MIXING  HEIGHT: 
AVERAGc.  iINu  SPEED  THRU 


2038.8  M 
mixed  layer: 


6.4  M/'S  E C 


' AFT  ERNUCN  mixing  height:  896.3  M 

I AVERAGE  W INC  SPEED  THRU  MIXED  LAYER: 


WIND  SPEED 
HEIGHT 

(M  ) 

SFC 
100  . 

200  . 

3 C 0 . 

500  . 
750. 
1000. 
1500  . 

2 0 0 0. 
2500  . 


AND 

BIND 
(MXScC) 
i • C 
1.2 

2.4 

4.5 
3.4 
6.1 
7.2 

10  .8 

7.2 

9.2 


SUMMARY 

WIND  DJR 
< CcG  l 

j4i 
2 4 o 
322  . 

2 89. 

25v. 

267  . 

252. 

32J. 

220. 

197. 


0 ( AtC  T I UN 
SPD 


HIINC  SPEED 
HEIGHT 
(M  ) 

SFC 

a oo. 

200  . 

300  . 
SCO. 

750  . 

£ 00  0 . 

15  00. 


AND  DIRECTION  SUMMARY 


BIND  SPD 
(MXCcC  ) 
2 .2 
5.9 
5.  I 
4 . S 

4.2 

3.2 
3.8 
1.  7 


AINU  DIR 
( DEG  ) 
360  • 
334  . 
340. 

3 5 1. 
343. 
359. 

a. 

2 75. 


4. 1 M/SEC 


KAL I SPELL  JPPEP  AIR  SUMMARY 

DATE:  310713  MCUW:  1400 

HOLZrtUATH  CLASS IF ICAT ICN  SCHEME  FUR  INVERSICNS 
INV.  dASclM  AGL ) THICK NE /S  ( M ) TYPE  u T/UZ  (CX100M) 

0.0  0.0  0 0.0 

AFTERNOON  MIXING  HEIGHT:  1C67.6  M 

AVERAGE  W INC  SPEED  THRU  MIXED  LAYER:  3.7  M/SEC 


NINE  PPuS  UPPER  AIR  SUMMARY 

date:  310712  hcur:  iaoo 

HCLZXOHTh  CLASSIFICATION  SCHEME  H'.R  INVERSIONS 
{ INV.  UA  jEI  M ,.ll>  THICKNESS  <M)  TYPE  Cl/02  (C/luuM) 

0.0  0.0  0 0 . c 

AFTERNOON  MIXING  HEIGHT:  1824.9  M 

AVcRAGc  BIND  SPEED  THRU  MI XED  LAYlH:  6.2  M/SEC 


I INC  SPEED  and  DIRECTION  SUMMARY  I BIND  SPEED  AND  DIRECTION  SUMMARY 


HEIGHT 

BIND  SPD 

«1ND  DIR 

He  ICHT 

R INU  sPO 

WAND  Cl 

CM  ) 

< m/SeC) 

( DC  G ) 

( Mi 

IM/SEC) 

( DEG  ) 

SFC 

2.2 

56  . 

SF  C 

3.4 

270. 

ICO. 

1 . 1 

351  . 

too . 

6.5 

277  „ 

200. 

1 . 7 

304. 

200. 

7.0 

284. 

300  . 

3 .9 

30  6. 

300  . 

6 . 1 

2 74. 

500. 

3. 1 

282. 

500  . 

d . 7 

282  . 

750  . 

3.9 

254. 

750. 

9 . 1 

2 7 7. 

1 000  . 

5.1 

2 34  . 

1 000  . 

5.3 

2 74. 

1500. 

5.5 

200. 

15  00. 

1 . 1 

2 35. 

2000  . 

11.9 

2 0 5. 

1 

2 500. 

8.4 

166. 

I 


44 


I 


TABLE  5D 


AI>4  SUMMARY 


K A4_  I SPELL  UPPtH  AIR  SUMMARY 

DATE  J 31o71S  HO.fi:  1400 

HCU  Z«  CR  TH  CLASSIFICATION  SCHEME  PCH  INVcRSlONi 
1NV«  BASE(M  AGL)  THICKNESS  INI  TYPi  CT / L l (C/loOM) 

q m o 0 • 0 0 Q«C 


N INt  PIPES  UPPER 


Q A 1 c : c 107  S J HCUH : 1420 


INV 


HOLZ  * C piT  H CLAS 
8A  Sc(  M AOLl 


j IE  ICAT  ICN  SCHEME  HCfi 

rmcKNess  in)  type 


INV  CM  S IONS 
jT/GZ  (C/100M1 


1272 .4 


2 4 7 . j 


1 


0.121 


AFTERNOON  MIXING  height:  1792.Z  M 

A V EfiAOc  a 1 NO  SPEcJ  THRU  MIXED  LAYER: 


2.5 


P/SEC 


AFTEHNCCN  MIXING  HE  IoHT:  1368.4  m 

AVERAGE  LAPSE  RATE  HcLOH  FIRST  INVERSION 


«1N0  speeo 

HE IGHT 
« M ) 

SFC 
100  . 
200. 
300. 

500  . 
750. 
1000  . 

15  00. 
2000  . 
2500  . 


A NO  0 l RcCTl UN  uUNWARV 


AVERAGE  WIND  SPeEo  THRO  MIXED  LAYcR- 


a 1 NO  SPO 
< M/  S<_  c ) 
0.0 
2.  1 
1.6 

1.5 

O . J 
1 . 0 
2.2 

4 • V 

2.5 
3.0 


wlNS  0 1R 
I DEG  ) 

WIND  SPEED 

ANO  DIRECTION  jUMMARY 

0. 

HEIGHT 

fcINO  .^0 

*/£Nu  U IH 

110. 

1 «M» 

(M/SfcC) 

{ 0£G  l 

10  1. 

SPC 

i . c 

74. 

100  . 

0 m£> 

2 J • 

225. 

200. 

i . J 

32 7 a 

2 OR. 

300. 

l • 6 

3 2 7 ® 

2 46. 

, 500 . 

2 .** 

322  * 

2 12. 

750. 

J.C) 

2 89 a 

1 72. 

1000  . 

2.4 

242  « 

14V. 

1500. 

3*5 

2 2 1 a 

: 2000. 

ti  « L 

234« 

2500  . 

6 • / 

2 52  a 

IS!  —0.527 

8.0  M/5  EC 


KAL  IS  PELL  UPPER  AIR  SUMMARY 

oa  re:  a 10722  huur  : uoo 

hCLZkOHTH  CL  ass  IF  ICAT  ICN  SCHEME  FCR  INVERSIONS 
INV.  SASEIH  AGL)  THICKNESS  (M)  1 YPE  UT /QZ  (C/100M) 

0.3  0.0  0 0.0 


NINE  PIPES  UPPER  AIR  SUMMARY 
GATE  5 810722  HCUfi!  1400 


HCLZ'.vURTH  CLASSIFICATION 

Inv.  EASE ( o aGL)  thickness 


SCHF..VE  FCR  INVERSIONS 
(K)  TYPE  OT/CZ  (C/1C0M) 


0.0 


0.0  0 


0 


0 


AFTER NO CM  MIXING  HEIGHT:  1 755  .v  M 

AVERAGE  RING  SPEED  THRU  MIXED  LAYEk: 


AFTERNOON  MIXING  HEIGHT:  1600. 3 M 

AVERAGL  iVlNC  SPEED  THRu  <UX  EC  LAYER: 


WiNC  SPEED 
HE IGHT 
I M) 

SFC 
100  . 
200. 

300  . 

500  . 
750. 

1 000  . 
1500. 
2000  . 
2500  . 


ANO 
« 1 N 0 SPU 
( M/SEC ) 

J . 1 

7 . 1 
1 J.o 
1 4 • J 

l . 7 
1 . 5 
6 . U 

3.1 

11.0 

O . / 


SUMMAR  Y 
W IN  C 0 IH 
I Dt  .j  ) 

IDs. 

1 35  • 

132. 

1 JO. 

2 5 3. 

1 62. 

165. 

2 Ot)  . 

2 13. 

224. 


J 1 PEC  TIUN 


WIND  SPEED 
HE IGH  T 
(M) 

SFC 

100. 

200  . 

300  . 

500  . 

7b 0 . 

1 0 CO  . 
1500  . 
2000. 
2500. 


AND 
e l NO  GPU 
I M/ SEC) 
G.  I 
2.5 
2 .4 

1 . H 

2 * «: 

2 . 1 
2.  • ui 
2.7 
5.0 
■3  • i 


SUMMARY 
Olfi 
( OLG  ) 

S 60  . 

50. 

47  . 

5u« 

33. 

47. 

So. 

17. 

7 . 

322. 


0 I hECT  I CM 
wiNO 


KAL  l S PEL  L UPPER  AIR  SUMMARY 

date:  a i o 7 2 7 hour:  iaoo 


NINc  PIPES  UPPER  AIR  SUMMARY 
OATE:  SIG727  hour:  1 400 


HCU«Q«TH  CLA  JS  IF  ICAT  ICN  TCHlWc  HSR  INVERSIONS 
INV.  EASEIM  4 GL ) THICKNESS  ( M ) TYPE  UT/U2  (C/IC'JM) 


HULZGURTH  CL  ASSIF  ICAT  ION  SCHEME  FCR  INVERSIONS 
INV.  BAALIM  A Cl ) THICKNESS  (Mi  TYPE  „T/CZ  (C/ICOM) 


0.  0 


o . o o 


0 .0 


0.0 


0.  0 0 


0.0 


AFTERNOON  MIXING  HEIGHT:  54, .6  M 

AVERAGE  VINO  SPEED  THRU  MIXEO  LAYER: 


e.2  M/CEC 


AFTERNOON  MIXING  HEIGHT:  R26.3  M 

AVERAGE  WIND  GPEtO  IHwU  MIXED  LIVER: 


3.0  M/SEC 


A INC  SPEED  ANO  DIRECTION  SUMMARY 


HEIGHT 

WIND  S PD 

WIND  DIR 

<M) 

< M/ SEC ) 

< Dt  G ) 

SFC 

7 .2 

l 73. 

1 00. 

6 . U 

I J 7 • 

200  . 

0.4 

134. 

300  . 

a . 2 

1 4 4 . 

500. 

-3.  1 

1 3U  . 

750  . 

6.0 

14  0. 

1 000  . 

* . 7 

14(. 

1 500. 

2 . •* 

2 04. 

2000  . 

7 . ! 

2 6 J ® 

2500  . 

0.2 

2 5 7. 

«INC  SPEED  AND  DIRECT ICN  SUMMARY 


HEIGHT 

* I NO  SPO 

WIND  DIR 

( M ) 

( w/ ) 

( SEG  ) 

SFC 

2 a 2 

150. 

100. 

2 a J 

1 22. 

200  . 

J • 2 

1 J l . 

300. 

3.0 

1 22  . 

GOO  . 

J#  J 

115. 

75  0 . 

2 a 9 

123. 

1000. 

2.  1 

t 04  . 

I 500  . 

* • d 

22  2. 

2 000. 

7 • 4 

2 35. 

8 500. 

0 a ' J 

2 t 0 . 

45 


i 


TABLE  5E 


KALlSFcLL  UPPER  AIR  SUMMARY 

date:  dicoiA  hour:  1400 

HCL  7 toCRTH  CLASSIFICATION  SCh£N£  FCR  INVERSIONS 
INV.  cAs£(m  AGO  THICKNESS  (HI  TYPE  DT/CZ  (C/IOOM) 

o.o  o.o  o o.o 


NINE  PIPLi  UPPER  AIM  SUMMARY 

da  it:  nudiA  hour:  iaoo 

HCU.CnTh  CLASSIFICATION  jChfxc  FOR  INVERSIONS 

INV.  uAsd-A  Av>l>  thickness  (hi  type  ot/ui  ic/ioomi 

O.o  0.0  o 0.0 


afternoon  mixing  hcIuht:  uos.a  m 

average  ■ inc  speed  thru  mixes  layer: 


AFTERNOON  MIXING  HeIoHT:  2490. u 

AVERAGE  « I NO  SPECS  Thru  MIXED  L«Yr3 : 


2.9  M/jEC 


to  1 N u SPEED  AND  u 1 MEC  T 1 uM  jUHP  AM  V 


[NC  SPEED 

AND  DIRECTION  SUMMARY 

Ft  IGHT 

® I N 0 5 P U 

wf  AMD  U iH 

HE IGHT 

tolNJ  SPO 

WIND  DIP 

(M) 

1 M/  St‘C  1 

< uLo  ) 

( M > 

( M/SEC ) 

I DEG  i 

SFC 

2.2 

^4<J  „ 

SFC 

0.9 

227. 

1 00  . 

*»  • l 

1 00. 

J . t 

220. 

; 200. 

8.5 

200  . 

2 m 9 

204. 

DO 0 . 

I . I 

JOGo 

200  . 

2.8 

221  . 

SCO  . 

0.5 

O d» 

500. 

4 • d 

2 08. 

7 50. 

2.0 

JO  7o 

750. 

J • 7 

2 19. 

1 OuO  . 

■J.O 

10® 

1 000. 

2 • o 

2 2b. 

1500. 

O.o 

cLO« 

1500. 

J • d 

2 71. 

2000  . 

4 . 1 

2000  . 

*4  • J 

26  1 . 

2500. 

0.4 

2 J2  » 

2500  . 

4.0 

J09. 

< AL  I SPELL  UPPER  AIR  SUMMARY 

oate:  oioais)  hcur  : i400 

HCLZtoCPTH  CLASSIFICATION  SCHEME  FOR  iNVEMSIuNs 
INV.  s A S £ ( M ACL)  THICKNESS  (XI  TYPE  dT/02  (C/lOOMi 

56  1.8  198. J 2 0.603 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATt:  sioai9  HOURS  1400 

HQLZ.iUMTH  CLASSIFICATION  iCHE“fc  FcR  INVERSIONS 
INV.  SASE(M  AGLI  TH1 EXNtSi  (Mi  TYPc  OT/CZ  (C/100M) 

I 0.0  0.0  0 0.0 


AFTER  NCC  N 

MIXING  HE  I 

SHT ; 478.5  M 

AV  E.R  AGE 

LAP 

3E  RATE 

6 tLOto  FIRST  INVERSICN 

A VER AGE 

to  I NO  SPEED 

THRU  MIXEC  LAYER: 

»IND  SFE 

EC 

AND  DIRE 

C T x ON  SUMMARY 

HE IGHT 

to  I NO  5 PD 

MIND  DIR 

(M> 

(M/SEC ) 

4 UEG  3 

SFC 

1 • J 

8 10. 

ICO. 

2*7 

I Jo. 

200  . 

3 • 3 

1 J4  . 

200. 

3.4 

10  0. 

500  . 

3 « d 

1 t 4 . 

750  . 

O a O 

1 59  . 

1000. 

4 a 4 

18  1. 

1500  . 

4 • ^ 

2 30. 

2000. 

d • * 

lob. 

2500. 

2.  / 

123. 

3 50 
M/S  EC 


AFTERNOON  MIXING  HEIGHT:  507.1  M 

AVERAGE  RING  sPcEu  TF,<J  MIXEC  LAYER: 


INC  DR CEO 

ANC  DIRE 

CTIGN  SUMMARY 

Ht  lGH  T 

« l ND  u hD 

to  I Mu  0 I R 

(to  ) 

(M/SEC ) 

( DC  s } 

SFC 

0 . t* 

2 7 0. 

100. 

J • J 

39. 

200  . 

6 • U 

O J. 

JOO  . 

**  . J 

9 1 . 

500. 

4*0 

6 4. 

750  . 

3 • o 

108. 

1 000. 

5.2 

243. 

15  0 0. 

4 . 1 

2 9 1. 

2 000  . 

o.b 

2.  <j  • 

2500. 

6.  i 

juU» 

4.9  M/SeC 


K AL  I SPELL  UPPER  AIR  SUMMARY 

DATE:  dIC824  HOUR:  1400 

HCLZ*CHTn  CLASS  [F  !CXT  iCN  jCHEME  FCR  INVERSIONS 
INV.  <5  A Sc.  ( M AuL)  THICKNEjS  (W)  TYPu  OT/CZ  (C/iOuM) 

0.0  0.0  0 0.0 


NINE  PIPES  UPPER  AIR  SUMMARY 

date:  s 108  2 4 hcuk:  i*0d 

HOLZCOPTH  CL«3o  IF  ICA r ION  SCHEME  F CM  £ VERSIONS 
I N V « BA  j t ( X ACL)  rHAC^Nis.L>o  (MJ  TYPE  OT/CZ  (C/IO-TM) 

6ol.J  82.6  2 C.647 


AFTEaNCCN  MIXING  HEIGHT:  1578. 9 

AVERAGE  «TNQ  SPEED  THRU  MIXED  LAYER: 


» I NO  SPEeD  AND  DIRECTION  SUMMARY 
HEIGHT  to  I NO  S PD  toINU  DIP 


1.3  M/SEC 


AFTERNOON  MIXING  RcIOHT:  ICAR. a m 

AVERAGE  LAP  St:  RATE  13  CLOW  FIRST  INVERSION  IS:  -1.210 
AVERAGE  V.INC  SPEED  TFnU  MIXEC  LAYER:  2.2  M/SLC 


( M ) 

(M/SEC) 

( OEG  ) 

SFC 

I .3 

I 31  . 

! W £ NC  SPEED 

ANU  CIRc 

CTlL.N  bUMMARY 

l 00  . 

1 . 1 

7s. 

HE  IGHT 

to  I ND  5 PD 

4 [ Nu  U I H 

200. 

0.9 

00  . 

(M  ( 

( M/  S EC  j 

i DLG  ) 

30 0 . 

0.7 

53. 

| SFC 

1 . 3 

JO  • 

SOO  . 

3.5 

3 So  . 

1 OO. 

2.6 

J b 5 • 

750. 

1 . I 

51. 

200  . 

2.  1 

ii  • 

1000  . 

2.3 

54. 

300. 

1 . 1 

J J 7 • 

1 500. 

i . e 

74  . 

2 00. 

1.4 

J I 4. 

2 000. 

J . s 

dO. 

750. 

8.3 

JO  l . 

2 S CO  . 

3 . 1 

98  o 

10  0 0. 

1.  o 

1 tSJ. 

1 500  . 

J . J 

1 b 7 o 

i 2000. 

4 . J 

l JO  • 

I 2500. 

0.9 

l J ’)  • 

I 
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TABLE  5F 


KAU5PELL  UPPER  AIR  oUWMAHY 

cate:  d 1 0 a 2 6 hour  : i4CG 

hCLZfuRTh  CLASSIFICATION  SCHEME  PUR  INVERSIONS 


INV.  8ASEIM  AGL ) 
0.  J 


Th  I CKNfc  SS  I M I 

0.  0 


f YPc 

0 


01/01  (C/100M) 

J .0 


APTEflNOCN  A I XI  NO  Ht  luHT : 2140.0  M 

AVERAGE  a I NC  SPEED  T FRO  MIXED  LAYER! 

ft  INC  SPEED  ANC  D I PEC  T I LiiM  SUMMARY 


HEIGHT 

a I NO  SPO 

a INC.-  U 1 R 

( N J 

iw/sec ) 

I OtG  1 

SFC 

1 .3 

100. 

1 . 7 

t 77  . 

200. 

2.5 

210. 

300  . 

3.0 

26  1 . 

500. 

3.0 

236. 

750  . 

1 * L) 

2 45. 

1 000  . 

d .d 

9d. 

1 500. 

a.  4 

134. 

2 0 0 o . 

10  «ti 

115. 

2500. 

o « o 

130. 

NINE  PlPcS  UPPER  AIR  SUMMARY 

DA  It:  SI  0 82  0 HOUR:  1410 

HLLZftCATF  CLASS  IE  ICAT  ICN  SCHEME  FOR  INVERSIONS 
IN V . UASl(M  ACL  > THi CKNc a5  (Ml  TYPE  01/01  ( 0/ 1 OOM ) 


826  . 


d2  • 6 


1.210 


M/SEC 


AF  TERNCON  MIXING  HEIGHT:  873.2  4 

AV  EPAGc  LAPSE  RATE  3 eLU  w FIRST  INVERSION  IS:  —0.664 
A V EH  Act  a I NO  SPqED  THhU  MIXED  LAYER:  4.1  M/ScC 

Vi  I NO  SPEED  AND  DIRECTION  SUMMARY 


FL IGHT 
(Ml 
SFC 
100  . 
200  . 
300  . 
500  . 
750. 

1 000. 


ft  INO  SPO  * I NO  OIR 


I M/  S c C ) 
2.2 
4.8 

5.2 

4.2 
o.o 


(DEG) 
J 6 U . 
15. 

S . 

1 . 
344  . 

3 35  . 
i j9. 


I 


N AL I SPELL  UPPER  AIR  SUMMARY 

DATE:  3 l 083  l HOUR:  1400 

HCLZWOfiTH  CLASSIFICATION  SCHEME  FUR  INVERSIONS 
IN  V . BASEIM  A CL  ) TH  ICK.Ng  oS  I M 1 TYPE  UI/DZ  1C/  l OOM  ) 


594.9 
V5  6 .4 


196.  3 
132. 2 


0.202 

0. 0 76 


NINE  PIPES  UPPER  AIR  SUMMARY 

OATE:  ;1033l  HOUR:  1400 

HCL2UUGTH  CL  ASS  IF  ICAT  ICN  SCHEME  FCR  INVERSIONS 
( INV.  JA  SLIM  AcLJ  THICKNESS  (MI  TYPE  07/01  (C/lOUtO 


0.0 


0.0 


0.0 


AFTERNCCN  MIXING  HEIGHT: 


867.2  « 


AFTERNOON  MIXING  PE IGHT:  659.2  M 

AVER  AC  t SIND  SPEED  THRU  MIXED  LAYER: 


M/SEC 


AVERAGE  LAPSE  HA  Tc  dcLUW  FIRST  INVERSION  IS:  -1.076 


A VERAGE 

«INC  SPEED 

Thru  MtxEc  layer 

ft  INO  5PE 

EC  ANC  0 1 RE 

C T I CN  SUMMARY 

Ht IGHT 

ft  I NO  a PD 

WIND  OIR 

<M  ) 

l N)/  SEC) 

I De  c 0 

SFC 

2.7 

3 Dt)  ® 

100  . 

4.2 

i 6 S . 

2C0  . 

2.4 

16  7. 

300. 

2 . i 

1 50  . 

500. 

6 .0 

13  9. 

750  . 

9.0 

1 27  . 

1 000. 

4.  c 

1 15. 

1 500  . 

4 . J 

2 5 4. 

2000  . 

9. 7 

do  4 « 

2500. 

7.  1 

2 05. 

WIND  SPEED  ANC  DIRECTION  SUMMARY 


FLIGHT 

a INO  j P C 

»IN0  OIR 

IM) 

(*/dfcC ) 

( CEG  1 

SFC 

i .a 

1 SO. 

100. 

IL  « 3 

1 27  . 

20  0. 

2.0 

14  1. 

300  . 

2.2 

145. 

500  . 

2 • H 

92. 

750  . 

2 

1 41  . 

1000  . 

3 • C 

172. 

1 500. 

3.4 

104. 

2000. 

1 . 2 

- C. 

.50  0. 

4 . ^ 

2 23  . 

INV. 


KAL  ISPLlL  upper  air  SUMMARY 

DATE:  810402  HCUHI  1400 

HCLZiOHlH  CL  ASS  IF  ICAT  1UN  SCHEME  FC  R 
oASElM  AGO  THICKNESS  (MI  Typc 

0.0  0.0  0 


INVERSION.! 

OT /C2  (C/lvOM) 

C . 0 


AFTERNOON  MIXING  HEIGHT:  739.0  M 

AVERAGE  w I NO  SPEED  THkU  M I X CO  LAYcR: 


ftlNO  SPt.O  AMU  UIhcCTION  SUMMARY 
HEIGHT  WIND  SPO  WIND  OIN 


( M ) 

1 MX  jcU 

( DC 

SFC 

l . J 

I U4 

100  . 

4.8 

i 10 

200  . 

J .6 

1 0 4 

300. 

4.  7 

1 1 1 

50 0 . 

11.5 

1 1 y 

7 5 C . 

1 0.  J 

1 25 

1000. 

13.5 

142. 

1 500  . 

3 « d 

1 74 

2000. 

5 • d 

1 H5« 

2500  . 

a .o 

202, 

NINE  PIPES  UPPER  AIR  SUMMARY 

DATE!  810902  HCUR : 1400 

HCLZViURTH  CLASjIFICATICN  SCHEME  F uR  INVERSILNj 
INV . BAStlM  AGL)  THICKNESS  (Ml  I YPE  OT/CZ  (C/1J0M) 

2561.3  264.4  1 0.340 

i 

j AF  Tc R NOON  MIXING  HLlcHT: 
i A VC PAGE  LAPSE  RATE  BELCx 

AVERAGE  WIND  aPCDO  THRU  MIXED  LAYER:  A.O  V/SCC 


2687. 2 M 

FIRST  INVERSION  IS:  -O.Vod 


ft INO  SPEED 
HE  ICH  T 
IM) 

SFC 

l 00. 

200  . 

soo . 

5 00. 

7 S 0 . 

I 000  . 

1 500. 
2000  . 

2 500  . 


AND 
•INC  SPO 
( VScC  1 
2.2 

l • C 

1 . 7 

2 . G 

1 . 6 

2 . 7 
2.6 
8.  J 
j . 9 
j • 5 


SUMMAR  Y 
2 I NO  U I R 
( uE  G ) 

120. 

137. 

1 54. 

17  1. 

2 05. 

227. 

200  . 

2 JO. 

2 3 1. 

254  . 


OIR  EC  T I UN 
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TABLE  5G 


I N V 


.<ALUP£L.  UPPER  *I« 

date:  3 1 O'aO a MCUP:  1400 

HCLZ»OhTr  CLASSIFICATION 

2 


a a s c.  ( m 
d59.3 


jL) 


SCHEME  FCR  INVSfiSlCNo 
THICKNESS  INI  TVPt  OT/Ci  tC/lOOM) 

0 .£22 


2o4  « 


AFTERNCCN  Nix  I NO  HEIGHT:  l0°7*1 

average  lapse  SATt  hel.a  first  aversion  is:  -I. .10 

AVERAGE  • INU  SPcEO  TF^O  ,«IALU  LAYtR:  l*4 


« I NO  SPEED  AND  OIhECTICN  SUHMAHV 
« I NO  SPD  * INU  0 IN 
(N/sEC  I 
0.0 
0.3 
1 . 1 
1 . 7 
0.0 


1-tIOHT 
l M) 
SFC 
l 00  . 

200  . 
300. 
500  . 
750. 

1 000. 
1500  . 
2000. 
2500  . 


i . v 

2.3 
l . 4 
2.5 


( DEg  ) 

0 40. 

346. 

330  . 
J2a. 

3 2 6. 

1 tfo  . 

2 aJ  o 9 

2 2 3. 

2 lb. 
190. 


NINE  PlPtJ  UHPfirt  AIR  SUMMARY 
JATL:  J 10  0 0 4 HCORI  135j 

4 2. a 20 


I 


a 2fi. 


264 . 4 


afternoon  mining  h^IuHT:  icea.3  m 

AVERAGE  LAPSE  HATt  dSLUW  FIPoT  INVERSION  IS:  -2. .75 

AVERAGE  * INO  SPEED  THRU  MIXED  LAYER. 


3 . c 


v/SEC 


WIND  SPEED  AND  DIRECTION  SUMMARY 
HEIGHT  a INU  ,PJ  M l N 11  UiH 
( M/  SE  C t < DEG  ) 

1.7  230. 

3.0  300. 

2.1  303. 

1.3  261. 

1.5  266 . 

5.  1 2 55. 

4 » j 2 0 2. 

2.4  275. 

7 . 3 .303. 

3.3  260  « 


1M) 

SFC 
100. 
200. 
300  . 
500  . 
750. 
1 000  » 
1500. 
.000. 
2500  . 


KALISPELL  UPPER  AIR  SUMMARY 

gate:  3 i 09 i o hour:  1400 

HGLZMGRTH  CLASSIFICATION  SCHEME  FCR  INVERSIONS 
INV.  i3ASE(M  AGL ) THICKNESS  IMi  TYPu  OT/OZ  (C/lOOMi 


I 404. 6 


1 3 2 . 2 


0.530 


afternoon  mixing  height:  430.2  h 

AVEFAGc  LAPSE  PATE  UcLU>  first  inversion  is; 
AVERAGE  M INC  SPEED  THRU  MIXES  LAYER: 

wINO  SPEED  ANU  DIRECTION  SUMMARY 
HEIGHT  A I NO  SPO  * 1 NO  UlR 


•**  C *44-9 
4*£  M/SfcX 


( M ) 

(M/SEC  * 

( UE  G ) 

SFC 

l .3 

l 6 7 . 

100. 

3.3 

1 25. 

200  . 

4 . 1 

i i a. 

3 CO  . 

4.4 

1 4 1 . 

SCO. 

4.7 

1 4 l . 

750  . 

7 .0 

12  1. 

1 000. 

6.6 

1 37  c 

1300. 

4.3 

JC  3. 

2 0 0 U . 

2 .4 

2 4 V . 

2500. 

2.3 

i o3  . 

nine  pipes  upper  air  summary 

2AT.I  010916  HOUR:  1400 

HOLZ.oRTH  CLASSIFICATION  SCHEMEpFCR  .J^^ICNS 


INV, 


BASE l M aGLJ 
578.4 


THICKNESS  (Ml 

1 a 1 < 


DT/OZ  (C/1004) 

0 . 605 


'AFTERNOON  MIXING  HEIGHTS  23it.i  M 

AVERAGE  LAPSE  RATE  3ELC.V  FIP.T  INVERSION  1- 
AVERAGE  r,  INC  SPEED  THRU  -UXEC  LAYER: 

| fclNO  5PECU  ANU  DIRECTION  SUMMARY 


: —2.650 

2.0  v/SSC 


HE  I GH I 
I M } 

SFC 

100. 

SCO. 
300  . 
500. 

7 5 0. 

1 000  . 

1 5 00. 
2000  . 

2 5 0 O . 


VitNU  SPJ 
( M/SEC ) 
2.4 
l . o 
1 . 7 
i . 2 
l . i 
1 . 9 
3.i 
j . a 
J « 3 
0.2 


n InD  0 1 r 
( UEG  1 
3 2 6® 

3 17. 

3 35. 

2 . 

1 6 . 

1 4b. 

172. 

1 (>•*. 

1 4 U . 

35V  . 


KALISPELL  UPPER  AIR  SUMMARY 
DATE:  310923  hour:  1400 


NINE  PIPES  UPPER  AIR  SUMMARY 
DATE:  010923  hcuh:  140l 


R CL  Z vs 

jPTH  CLASSIFICATION  SCHEME  FCR 

INVERSIONS 

HOL  Z W (JR  TH  LLmSSIFICAI  ION  SCHEME  FOR 

INV.  _>A3E 

(M  AiLI  THICKNESS  (Mi  TYPt  G 

T/OZ  (C/100M1 

INV.  8AS£(M 

AGLi  THI 

CKNESS  (M)  TYPE 

0. 

u 

0.0  0 

0.0 

0.0 

0.0  0 

AFTERNOON 

■MIXING  HEIGHT:  1081.3  M 

AFTERNOON  MIXING  HeIG 

HT:  £86.5  » 

average 

V INC  SPEED 

TFr.U  MIXED  LAYeP: 

6.7  M/SEC 

AVERAGE  WIN 

G SPEED  TR.iiJ  MIXED  LAYLR: 

• INC  3 F G 

ED  ANC  DIRE 

CTIOn  SUMMARY 

WIND  SPEED 

AND  DIRECT  ION  SUMMARY 

He  I GH  T 

SIND  5 PD 

» I NO  DIR 

HEIGHT 

4 I NO  SPO 

»l.MD  DIP 

(M  i 

(M/SEC  J 

< UEG  S 

1M  > 

< M / 0 1.  C ) 

( DEG  J 

SFC 

2.7 

4 3. 

SFC 

1 .3 

16  0. 

100. 

6.5 

i 5a. 

100. 

2.2 

10  1. 

200  . 

6.7 

155. 

200  . 

3 . 7 

95  » 

300. 

8.0 

1 43. 

i 300  . 

4.2 

11.. 

500. 

7.2 

1 46. 

500  . 

4 . 1 

1 04. 

75  0 . 

4 .3 

I C4  . 

750  . 

t . 6 

24  3 . 

1000. 

3.7 

1 .’4. 

1 COO. 

i .2 

2 70. 

1500  . 

2.2 

195. 

15  00. 

3 . u 

1 0 7. 

2000  . 

2.3 

224  . 

2000  . 

* • > 

1 si. 

2500. 

5.3 

z)  1 Ja 

2 5 00. 

10.0 

1 73  « 

INVERSIONS 
UT/UZ  (C/10QM) 


3.0 


4.1  M/SEC 


48! 


TABLE  5H 


KAUS^tLL  UPPER  AIR  SUMMARY 

oate:  310922  hour;  1400 

H0L/9GR  TH  CLASSIFICATION  SCHEMt  FUR  INVERSIONS 
INV.  6ASEIM  AGL  > THICKNESS  {Mi  TYPc  O T70Z  (C/IUUM) 

25 1 U I 2 31.3  l 0.056 


NINE  P ( PC  S UPPER  AIR  SUMMARY 

cate:  si0925  hours  uis 

FCLImCRTR  CLASS  IP  ICAT  ION  CCHcMt  FOR  INVERSIONS 
INV.  t3Aic(M  AUU)  THICKNESS  { M ) TYPE  DT/CZ  IC/IOOM) 

0.0  0.0  0 0.0 


IafternOCN  mixing  flight: 

•950-6  A 

afternoon 

MIXING  HEIGHT:  531.4  M 

\VtPAGd  ImINl  -PELO  THkU 

mixed  layer: 

average 

LAPSE  PATt: 

8ELCVY  FIRST  INVERSION 

US  — U * 7 e!  1 

bind  SPEED  AND  DIRECTIC 

:4  bUW.M^KY 

average 

bind  jPEEO 

THRU  M I X e o layer: 

4.7  M/StC 

he  IGH  F «iNU  SPO  OIR 

(Ml  {M/SEC ) 

CD  EG  I 

SF  C 3.1 

160. 

foINO  SPEEO  AND  DIHECTIUN  SUMMARY 

100.  3.3 

L 3 J. 

HEIGHT 

MIND  GPU 

bind  dir 

200  . J . j 

1 52  . 

(Ml 

{ M/SEC  j 

( DCG  ) 

600®  Q • 2. 

1 63- 

SFC 

2.7 

4 5 o 

300.  4.9 

184. 

1 00. 

a 

JOB® 

750.  3.7 

227. 

200  . 

2 • o 

308. 

I COO . 7.3 

245. 

300. 

d • J 

3 15. 

1500 . a.  / 

238. 

500. 

5.0 

2 99. 

1 2 000.  7 . 1 

C ' 50  • 

750  . 

J .4 

2 0 0. 

1 

1 000  . 

J.  1 

200  . 

I 

1500. 

5. 2 

1 o2  • 

1 

2000  . 

O • 'T* 

l 92  . 

1 

2 5 0 0. 

3.3 

*1  jb« 

i 

4.1  M/S<_C 


I 


KAC  I SPELL  UPPER  AIR  SUMMARY 


NINE  PIPES  UPPER  AIR  SUMMARY 


date:  aiioos  hour:  1400  date:  011005  hour : use 


HCLZbGPTF  CL  ASo  IF  ICAT  ion  SCHEME  FOR  INVERSIONS 

HQLZWURTH  CLASS 

IFICaTICN  scheme  for 

I N VERS ICNS 

INV.  dASc(M 

anli  thickness  <m)  type  gt/oz  ic/iuomj 

INV.  8 AS  E ( M ACL)  ThlCKNFJSS  (Ml  TYPE 

OT/OZ  (C/1C0M) 

0.0 

J • 0 0 0 m C 

0 . 

0 

0.  0 0 

0.0 

AFTERNOON  MIXING  HEIGHT:  2140.2  MNC  INTERSECT i u N A 

1 

AFTERNOON 

M I X ING  HE 

ight:  scio.o  m 

AVERAGc  WIND  SPEED 

THRU  HIXEO  uAYLRS  6.5  M/SfcC 

i A V C P A ij  (£ 

,i  I N D sPcSu 

TFhJ  NIXED  layer: 

3.5  M/SEIC 

BIND  SPEED 

AND  UlficCTlGN  SUMMARY 

4IN0  SP5 

ED  AND  DIR 

ECTICim  summary 

FLIGHT 

«IND  SPD 

KIND  dir 

hl  i gh  r 

*IND  s p 

0 vulND  dir 

< M) 

( m / 5 1 C ) 

( DEG  1 

(M  » 

CM/SEC 

) IDEGi 

SFC 

o . 7 

l o9. 

SFC 

0 . » 

l oO  . 

100  . 

l .8 

1 40  . 

130. 

1 . 5 

1 47. 

200. 

2.2 

145. 

200  . 

1.5 

147. 

300  . 

3.0 

135. 

, 300  . 

O R. 

■ w 

1 4.  . 

500  . 

6.0 

I 45  . 

500. 

2.0 

1 49. 

730. 

= . 7 

1 44. 

750  . 

4.9 

155. 

1000  . 

6.6 

175. 

I OCG. 

8.5 

16  0. 

1500. 

7.6 

156. 

1 500. 

7.  , 

1 67. 

£000. 

7.9 

2 10. 

2000  . 

7.4 

2 14. 

NINE  PIPES  UPPER  AIR  SUMMARY 

date:  diioay  hour:  1403 

HGLZkORTH  CLASSIFICATION  SCHEME  F CP  INVERSIONS  • 
INV.  b A S E ( M ACL)  ThlCKNESo  (M)  TYPE'  OT/OZ  (u/lOCMi 


UAL  ISPELl  UPPER 
DA  Ic : dllOOU 


AIR  SUMMARY 

HOOP  : 1 A 00 


nr!  IwCRTH  CLASSIFICATION  SCHEME  HOT!  INVERSIONS 
HCLZmCRTH  cl  ^r‘1Uf4t.  . ,M,  I yp£  OT/CZ  (C/lOOMi 


0.  0 


0.0 


INV.  EASEl’A  ACL) 
C.  0 


0.0 


0 .0 


AFTERNOON  MIMING  HEIuHT:  2140. 

average  ping  spsca  thru  mixed  lay, 


I N TEH  Sc. C T I UN* 
7.3  m/ SEC 


AF  TORN CON  MIXING  nclUFl:  2 l*C .2  ^ RNu 

AVERAGE  Vu  INO  SPEED  7HWU  HlXcD  LIYcn  . 


INTERSECT  l C N * 
<5.2  M/StC 


INC  SPEED 

ANO  JlPECTI 

ON  summary 

KIND  SPEED 

4NU  D l DEC  T I , 

He IGH  T 

■ I No  CPU  • 

1 NO  DIP 

Ft  Ight 

KIND  jPJ  * 

IM) 

{ M/ jLC  I 

I DEG  1 

( M I 

< M/SEC  1 

SFC 

6.9 

191. 

sre 

3.8 

100. 

ri.  7 

196. 

1 00  . 

11.4 

200  . 

1 0 . 

203  . 

200  . 

12.3 

JOO. 

10.9 

1 96  . 

300  . 

6.7 

500  . 

8.9 

202. 

500. 

5.6 

7 30  . 

7.  / 

I 98  . 

750. 

J.  1 

1 000. 

l 0. 0 

2 11. 

1 000  . 

3.2 

1 500  . 

T # -• 

30  3. 

1 i 00. 

13.6 

2000. 

J 

.2  34  . 

2000  . 

l I . S 

PI  UUM  MAR  Y 
[NO  O 1 h 
(Otu) 

ZOt  . 

2 40. 

237. 

244. 

2 1 H . 

v 1 . 

2 IS  . 

C l 7. 

207. 


49 


TABLE  51 


K^LXiPELL  upper  air  summary 
0a  Tt  ; <111021  HCUfi;  tMOO 


hCLZ«GRTH  Cl 
IN V • JAStIM  ACE ) 

2 1 .A 


ION  SCHEME  F' 
THICKNESS  IM»  TYPE 

JO.  1 - 


R INVtRj  1GNS 
UT/UZ  K/tUUM) 

0.C2  J 


NINE  RIULS  U.VtR  AIR  SU««ARY 


jAit:  riioji  hcur:  iao-j 


IN  V 


H Cl.  luUHTf  v L 
[3  A M fluL  ) 


VjSll  KAf  IUN  FCP^Mc  FOR  l«Vt«3lON3 

rulLKncji  1M>  TYPE  JT/OZ  (C/luUM| 


1 o *j  b . 7 


i7i.;' 


a .05  a 


AFTEKNCCN  MIXING  HclUhT*.  2056.9 

AVERAGE  LAPSE  RATE  t)tL  JU  FIRST  1NVEKSIUN 

average  » 1 no  jpttu  thru  Mixeo  layer; 


i s i-  h.  v'32 

J.J  M/S tc 


KINO  SPEEO  ANw  DIRECTION  SUMMARY 
MEIGHT  »1ND  i.°0  *iNO  OIH 
iM/stci  luecj 

0 . V 2A3. 

1.2  175. 

1.4  172. 

1 . J 1 E2 . 

0.7  152. 

I . 5 027. 

2.  A 223. 

A . 1 226 . 

a . 7 23  7. 


( * ) 

SFC 
100  . 

200. 
300  . 
500  . 
750. 
1 000  . 
1500. 
2000  . 


S.F  TERNUC  N MIXING  HEIGHT!  1 00  J • 7 w 

' avLPACI:  LAP'iL  HAT:.  UtLcai  FIRST  INVERSION  IS!  -0.g43 

I average  *inu  thru  nuxeo  layer;  l*1  ^ 


UNO  SPEED 

AN.  DIRECTION  SUMMARY 

Ft  1 G h T 

4 1NU  SpO 

a IN'J  O lh 

1 M 1 

(H/ClO 

10£C) 

SFC 

1 . 3 

100. 

100  • 

1.5 

i S2. 

200  . 

0.4 

Z 1 

300  . 

0.7 

2 3 c® 

50  0 . 

l .0 

d J • 

750. 

1 .5 

2Z  a 

1000. 

1 . y 

120. 

1500. 

2.6 

<10  3 a 

2000. 

3.  J 

2 J 7 «• 

KALISPELL  UPPER  aIR  SUMMARY 

GATE;  611026  HOURS  1400 

HCLZ.CRTh  CLASS  IF  ICAT  ION  SCHEME  FCP  INVERSIONS 
TNV.  BASEI.M  XCLJ  THICKNESS  <«>  TYPE  DT/02  (C/100MS 


246.  1 


65  . o 


2.463 


NINE  PIPES  UPPER  AIR  SUMMARY 

gate;  Jii02u  hour:  1416 

PCL2.iGHTF  CLASSIFICATION  SCHcFE  FOR  INVERSIONS 
INV.  bAatlP  As?L  I THICKNESS  IF)  TYPO  OT/22  (C/IU0M1 


342.4 


2 . i eo 


AFTERNOON  MIXING  HEIGHTS 


3 17.3 


AF  TERNCCN  .MIXING  FLIGHT; 


2 Ah  . 6 


AVERAGE 

LAPSE  RATE 

BcLGu-  FIRST  INVERSION 

1SS  -1.136 

AVERAGE  LAP 

S E RATE 

AVERAGE 

<v  I N C SPEED 

Th:^u  m I x e c layer: 

1.0  M/SEC 

AVERAGE  * INC  SPEED 

YYINO  SPE 

ED  AND  DIRE 

CTICN  summary 

i WIND  SPEED 

AND  D I kI 

PE  IGFT 

XI  I NO  ..PC 

-INCJ  DIP 

HE  1GH  T 

a 1 NO  3P< 

( M) 

IM/SEC J 

I SEG  i 

1 M ) 

(K/ScC 

SFC 

0 • ^ 

31  J. 

SFC 

0 . V 

100  . 

1 .3 

1 o7  . 

100  . 

2.7 

2 C 0 . 

1 . 0 

1 V7. 

200  . 

2.5 

300  . 

1 . 4 

165. 

3 0 0 . 

3.4 

500  . 

9.9 

1 36  . 

500  . 

7.C 

750. 

6.0 

203. 

750. 

6 . -- 

1000  . 

11.4 

193. 

1000. 

4.6 

1500. 

10.7 

2 02  . 

1 500  . 

13.2 

-0.436 
.4  M / S t C 


hi  NO  OIK 

1 OcC  1 
40. 

6 j« 

6 2 • 

JbS. 

2 b b • 
240* 
tiC 

200  . 


KALISPeLL  upper  air  SUMMARY 

date;  31110a  HOURS  1400 

HCLZ'aURTH  CLASSIFICATION  SCHEME  FCf  INVERSIONS 
INV.  3 A 5 2 1 M AGL  > THICKNESS  <M)  TYPE  OT/GZ  (C7100M) 

0.0  0.0  Q 0.0 


AFTERNOON  MIXING  HEIGHTS  1840.6  A 

AVERAGE  a INC  SPEEO  Thru  MIXEO  LAYERS  2.C  M/SeC 


SINC  SPEEO  AND  DIRECTION  SUMMARY 


HEIGHT 

feIND  S PD 

*INO  DIR 

(M  ) 

IM/SEC  J 

l DEG  ) 

SFC 

0 .2 

3e  l . 

100. 

O.c 

2 99. 

200  . 

l . 2 

26  1 . 

300  . 

1 .3 

2c  2 • 

500. 

1.6 

29  1 . 

750  . 

l .0 

2e7. 

1 CCO. 

3.3 

2 96. 

1500. 

4.6 

3 Oo  . 1 

2000  . 

2 .0 

352  . 

NINE  P I ~>2  5 UPPER  AIR  SUMMARY 

date:  6 1H04  hcuk:  1413 

HCLZft'GRTF  CL  Ao-1  IF  IGAT  ICN  SCHEME  FCR  INVcRSlUNS 
INV.  0ASEI.M  AijL)  THICKNESS  <W>  TYPE  OT/'DZ  vC/lCOM) 

1541.0  64.2  1 0.211 


j AF TERNCCN  MIXING  He  l OFT:  066.6  M 

AVERAGE  LAPSE  RATE  jELuW  FIRST  INVERSIL.N 

I 

I AVERAGE  .INC  SPEED  THRU  MIXED  LAYtRS 


toINO  SPEEO 
F r.  I GET 

1 M ) 

SFC 

1 uo  . 

2 00  . 
300. 

500  . 
750. 

1 000. 

1 5 0 0. 

2 000. 


is;  - c. s C6 

1.6  M/ g £ C 


AND  !J  I 
h I NO  SPO 
( M/  i 5 C ) 
l .3 
l . 4 
0.7 
l . 1 
2.0 
2 . a 
3 . 2 
a . 

6 . 4 


SUMMARY 
D I H 
(UEG1 
NO. 

23  7. 

300  . 

J 2 0 • 

2 34. 

3 10. 
i 5 3 • 

35  1. 

3 4 3. 


SECTION 
<X  I N U 
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TABLE  5J 


KAU^FaL  UPPER  AiH  SUHAAkY 
OATES  yUUb  HOURS  1400 


hol i *nn T n 
iNV«  DA  SEC M all) 

0.0 


SCHEME  ftfi  (NVcRSir.Nb 
IMS  TYPE  UT/Oi  CC/100M) 

0 0.0 


AFTERNOON  M 1 X I Nu  HEIGHTS 
AVERAGE  • INC  SPecD  TH-'J 


l l l 0 . c ■* 

m I x t o la»l«: 


H INC  S P EEC 
ht IGHT 
IMI 
SFC 

too. 

200  . 

300  . 
500. 

/SO  . 

1000  . 

I £00  . 

2000  . 


AND 
n 1 NU 
C M/Sll ) 
2 • / 
3.6 
3.2 
4 . I 
4 . J 
J • 2 

d.  / 

3.0 

1 l .4 


3UMMAM Y 
0 1* 

C Dc.G  ) 

t 04  . 

I SO  • 

1 7 C. 

221  . 

_ J6. 

2 31. 

266  . 

299. 

3 10. 


3 I S L-C  I I ON 
jGO  4 InO 


NINE  RIPfco  UPPcN  AIK  bUMMARY 


oate:  diuid  hcur:  142s 


C.  3 


3.0 


a .o 


I afternoon  mixing  height: 

J AVL-RAuk  A INO  SPEED  THhO 


500.5 

MIXED  layers 


2.2  -/SEC 


I 


M INO  SPEED 

H E i uR T 
CM) 

SFC 

1 00. 

200  . 

300  . 
300. 
730. 

1 000  . 
1500. 


AND  0 1.2 

CTIUN  SUMMARY 

a L N U 3RD 

VINO  DIR 

< M/SEC  ) 

C OEG  i 

3.9 

1 60. 

3 . = 

1 34. 

1.  7 

1 60. 

2.0 

242  . 

5.2 

265  . 

0.6 

264. 

d . 1 

2 72  . 

l l . 6 

2 6 7. 

i 


K AL  1 SPELL  UPPER  AIR  SUMMARY 

OATES  311127  HOURS  1400 

HCLZWCFTH  CL  ASs  IF  ICAT  ION  .SCHEME  FOR  INVERSIONS 
IN  V.  EASEIM  agL)  THICKNESS  CM)  TYPl  OT/L  2 CC/10QM) 

0.0  0.0  0 0.0 


AF  TERNCON  MIXING  HEIGHTS  693.0  M 

AVERAGE  »INJ  sPEcU  THRU  .-UXEO  LAYtRS  2.5  M/3EC 


WIND  SPEED  AND  DIRECTION  NUMMARY 


HEIGHT 

«S l NO  SPO 

MIND  0 l R 

CM) 

(X/btC) 

1 OfcG  J 

SEC 

2 . 7 

34. 

100  . 

5.6 

27. 

2 C 0 . 

T.  0 

40  . 

300. 

2.  1 

45. 

500. 

1 • J 

44  . 

750. 

0.2 

126. 

1000  . 

J • 0 

139. 

1 500  . 

4.0 

127. 

2000. 

11-^ 

121. 

NINE  PIPES  UPPER  AIR  SUMMARY 

OATES  311127  HOURS  1400 

HCLZGQRTh  classification  SCHEME  FOR  INVERSIONS 
INV.  BASE { M ACL)  THICKNcSS  CM)  TYPE  0T/C2  CC/100M) 

26  6.9  74.9  l C.40C 


AFTERNCCN  MIXING  HEIGHTS 


629.0 


AVERAGE 

LAPSE  RATE 

BELOW  FIRST  INVEi 

AVERAGE 

SINC  SPEED 

THRU  MIXEC  LAYER 

1 

1 w I NO  SPEED  AND  DIRECTION  SUMMARY 

HEIGHT 

91  123  SPU 

wind  o I n 

CM) 

CM/ SEC  ) 

C OdG  ) 

SFC 

1 . 3 

1 d 0. 

100. 

1 . 3 

2 17. 

200  . 

2.3 

240  . 

300. 

2.3 

246. 

500  . 

3 . J 

269  . 

1 750 . 

1 . 7 

326. 

1000. 

0.9 

I 1 . 

- I. C73 
c.S  M/SEC 


K AL  I SPELL  UPPER  AIR  SUMMARY 


OATES  ei 1234  HOURS  1400 

HOLZWURTF  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.  dASECM  AGO 

7 H I C AvNl  s = 

CM)  'TYPE 

QT/C 2 C C/  1 0 3 M > 

192 . 6 

149.8 

2 

0.60  1 

492.3 

160.5 

1 

0.374 

995.2 

96.  3 

2 

0.519 

AFTERNOON  MIXING 

HE  IGHT  S 

614.4  M 

AVERAGE  LAPSE  PATt  oELG*  FIRST  INVERSION  ISS  -2.JH8 
AVERAGE  X INC  SPEED  THRU  MIXEC  LAYERS  2.2  M/SEC 


NINE  i-IPEo  UPPER  AIR  SUMMARY 
DATE:  611204  HOURS  I40u 


HCLZWORTH  CL A 5 £ I F I C A T I ON  SCHEME  PCS  INVERSIONS 


INV.  3ASECM  ACL) 

THICK  Nfc  S S ( M ) 

T YPE 

OT/DZ  (C/1G0M) 

246.  1 

17  1.2 

1 

0.053 

513.7 

1 / 1 . <. 

2 

1 . C £ 1 

i AFTERNCCN  MIXING  HEIGHTS  27d.l  M 

AVERAGE  LAPSE  RATE  ULLO*  FIRST  INVERSION  ISS  -0.32= 

| AVERAGE  u I NO  jPEEJ  THRU  MIXED  LAYER:  1.2  M/SEC 


WIND  SPEED  AND  DIRECTION  SUMMARY 


NO  SPEED 

AND  DIRECTION  SUMMARY 

HE  IGHT 

» 1 NO  SPU 

w 1 1.  u 0 I 

HEI  gH  t 

« i r.u  r.  h»o 

WIND  U I * 

(M  ) 

< M/ScG  ) 

{ UEG  ) 

CM  ) 

(M/jLC > 

( ULG  ) 

! SFC 

l . / 

260  . 

SFC 

{J  • vJ 

0 . 

1 100. 

2. 0 

320. 

100. 

1 • i 

32  6. 

200  . 

0.5 

34  1. 

20 D . 

1 . J 

134. 

300. 

t . 6 

1 S 3 o 

3 C 0 . 

0.4 

16. 

500. 

4.9 

1 59. 

£00  . 

5 • d 

1 42. 

/‘jO  . 

1 ) .4 

1 64  . 

750  . 

5.o 

1 =2. 

1 coo. 

1-1.1 

166. 

1 000. 

J.  1 

166. 

1 500  . 

V . J 

2 03. 

1 500  . 

1 I . a 

19  1. 

2 000  . 

1 S.O 

2 3 4. 

2 000  . 

1 l . 1 

i /a. 

1 

I 

I 


I 
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TABLF  5K 


NINE  PlfJfcS  UPPER  AIM  SUMMARY 

date:  «cur:  hoi 


NCLZ«URTR  CLASS  if 

ICATION  SCHEME  FUR 

INV.  JA  SEIM 

ACL ) THlCrs.Nc.bb  l*4*  TYPu 

0 .0 

0.0  0 

AhTEtfNCCfs  "UXInG  hfclv^nT:  4tO.U  M 

A Vt  SAOc  4 1 Nj  jPLfciJ  T rift u NIX  60  L A V F R I 

■INC  SPEED 

AND  DIRECTION  SUMMARY 

It  IGhT 

■ l NO  SPU 

w l NO  DIR 

1 Ml 

( M/  3 E C 1 

(OcO  ) 

SF  C 

0.7 

4 5. 

100  . 

3.7 

J58. 

200  . 

J . a 

3 50  . 

300. 

4.2 

055. 

500  . 

0.5 

72. 

750. 

1 .3 

2 15. 

1000. 

b • o 

24  0. 

1 500. 

2.7 

2 3c  o 

OT  / 0 2 ( OV  l COM  ) 

0.0 

3.4  M/SFC 


NAL  I SPELL  U>'PEK  A IH  SUMMARY 

jau:;  r‘ll2le  HOUR!  I »oO 

mCL^UHTH  cLmSSIFICAI  IUN  3>_HcMli  HUH  tNVcRslCNj 
j j\j  V • u A SC  I M ACL  i Thl  c KiNt-  _i  (W)  1 Y PE  OT/U*.  ( C/  l J l 


tlS.o 


1 .tit's 


AFTERNOON  »IX  IMj  Hr.  IGhT:  6 0 1.2  1 

AVERAGE  L XHSC  M AT5  ,)ELU«  FIH37  INVERSION  la!  — J»  Sib 
AVERAGE  ..INC  SP5EJ  fHHU  MIXED  LAYtfl!  2.0  v/ScC 

«IND  bHb 1 0 A NO  OlcrCIICn  SUNUASY 
HtlOHI  WIND  SPU  *INU  OIH 
(Ml  t M/SEC  1 1 oec ) 

SF  C 0.0  0 . 

100.  0.3  140. 

200  . 2.7  3 lb. 

300.  S.t!  30J. 

500.  2.1  205. 

750.  A. 2 tJU. 

1000.  A. A 2 J9. 

1500  . 0.1  2 Id . 


KALI  SPELL  UPPER  At  H SUMMARY 

DATE:  311221  HCUR!  1400 

HOLZYUPTH  CL  4 S S I F ICATION  SCHEME  FCfl  INVcRStON'j 
1NV.  dASEIM  ACL ) THICKNESS  (Ml  TYPE  0T/02  IC/100MJ 

32.1  513. 7 2 0.601 


NINE  PIPES  UPPER  AIR  SUMMARY 

I 

DATES  311221  HCURS  1424 

HGL  i.  P TH  CL  AoSIF  ICAT  ION  jCHt  “c  TCP  lAVLftiICNS 
| l N V • UAjtitM  CL  ) THICKNESS  (M)  TYPt  JT/07  (C/IO'OM) 

21.4  42. d 4 4. 439 


afternoon  mixing  height:  ia2.4  m 

AVERAGE  LAPSE  PATE  BELOW  FIRST  INVERSION  IS!  -5.913 
A VE  k AGE  wlNU  SPEED  THRU  MIXED  LAYERS  1 .V  ,4/ScC 


lAFTEPNUCN  MIXING  HEIGHT!  96. d M*4 QUc S TI ON AfclE*» 

AVER  AGE  LAPSE  RATE  BcLC*  FIRST  INVEPSICM  ISS  -3.733 

I 

AVERAGE  wINC  SPEED  THRU  MIXED  LAYER!  2.C  y/SEC 


■INC  SPEED  AND  DIRECTION  SUMMARY 
HcIGHT  »1ND  SPU  UNl  U I R 


(M) 

<M/ j2C ) 

< OfcG  t 

SFC 

0.  . 

17  3. 

ICO. 

2.3 

1 92. 

200  . 

1 . 4 

UI. 

300. 

1 . 1 

300. 

500. 

4.4 

0 3 4. 

750. 

0.7 

1 65  . 

1 ooc. 

2.6 

2 59. 

1500  . 

2.3 

249. 

■INC  speed  and  direction  summary 


nt I o H T 
(Ml 
SF  C 
100. 
200. 
300  . 
500. 
750  . 

1 000  . 
SsOO. 
2000  . 


WIND  SPQ  Jl  1 N G DIP 


(M/SEC1 

1 a J 

2.0 

1 . 1 
1 .o 
2.2 
7.4 

3 .a 

11.7 

9.6 


1ULC,  ) 
3 6 0. 

92  . 

1 06. 
30C  • 
271  . 
267. 
2o3  . 

2 74. 

2 26. 


I 

i 

I 

I 

i 

I 

I 


| 

I 
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Table  6 


Kali  spell  GIA  vs  Ninepipes 

First  Inversion  Occurrence  Frequency  (percent) 

Most  Common  Base  Height  and  Thickness  by  Time  and  Month 

from  Acoustic  Radar 
1981 


Month 


0001  -0600  MST  0601-1200  MST  1201-1800  MST  1801-2400  MST 

Thickness  Thickness  Thickness  Thickness 

[%)  Base  Code*  {%)  Base  Code*  [%)  Base  Code*  (%)  Base  Code* 


Jan 

GIA 

NP 

(100) 

sfc 

2 

(100) 

sfc 

2 

( 

78) 

100 

2 

(100) 

sfc 

2 

Feb 

GIA 

(100) 

sfc 

3 

( 91) 

sfc 

2 

( 

58) 

sfc 

2 

(100) 

sfc 

2 

NP 

-- 

-- 

-• 

-- 

- - 

“ - 

- - 

Mar 

GIA 

(100) 

sfc 

3 

(100) 

100 

3 

( 

31  ) 

100 

2 

(100) 

sfc 

2 

NP 

( 63) 

sfc 

3 

( 58) 

100 

3 

( 

21  ) 

100 

2 

( 67) 

sfc 

2 

Apr 

GIA 

(100) 

sfc 

3 

( 73) 

100 

3 

( 

16) 

100 

1 

( 97) 

sfc 

2 

NP 

( 71) 

sfc 

3 

( 46) 

200 

2 

( 

12) 

300 

2 

( 71) 

sfc 

2 

May 

GIA 

(100) 

sfc 

3 

( 81) 

100 

2 

( 

10) 

300 

2 

(100) 

sfc 

1 

NP 

( 74) 

sfc 

3 

( 58) 

200 

2 

( 

13) 

400 

2 

( 77) 

sfc 

2 

June 

GIA 

(100) 

sfc 

3 

( 87) 

100 

2 

( 

23) 

sfc 

2 

(100) 

sfc 

2 

NP 

( 77) 

sfc 

3 

( 52) 

100 

2 

( 

8) 

100 

2 

( 81) 

sfc 

2 

July 

GIA 

(100) 

sfc 

4 

( 68) 

200 

2 

( 

11) 

200 

2 

(100) 

sfc 

2 

NP 

( 89) 

sfc 

2 

( 58) 

100 

3 

( 

15) 

sfc 

2 

( 89) 

sfc 

2 

Aug 

GIA 

(100) 

sfc 

3 

( 97) 

200 

2 

( 

6) 

200 

2 

(100) 

sfc 

2 

NP 

( 75) 

sfc 

3 

( 75) 

200 

2 

( 

21) 

200 

2 

( 79) 

sfc 

2 

Sep 

GIA 

( 93) 

sfc 

3 

( 90) 

200 

2 

( 

13) 

100 

3 

( 93) 

sfc 

2 

NP 

( 87) 

sfc 

3 

( 80) 

200 

2 

( 

17) 

300 

2 

( 90) 

sfc 

2 

Oct 

GIA 

(100) 

sfc 

3 

(100) 

sfc 

2 

( 

42) 

200 

2 

(100) 

sfc 

3 

NP 

(100) 

sfc 

3 

( 97) 

200 

2 

( 

31  ) 

200 

2 

(100) 

sfc 

3 

Nov 

GIA 

(100) 

sfc 

3 

(100) 

sfc 

4 

( 

80) 

sfc 

2 

(100) 

sfc 

3 

NP 

(100) 

sfc 

3 

( 86) 

sfc 

3 

( 

76) 

100 

2 

(100) 

sfc 

3 

Dec 

GIA 

(100) 

sfc 

3 

(100) 

sfc 

3 

( 

77) 

sfc 

3 

(100) 

sfc 

3 

NP 

*Thickness 

(100) 
Code : 

sfc 

1 - 

3 

1-100 

( 93) 
meters 

sfc 

2 

( 

97) 

200 

2 

(100) 

sfc 

2 

2 - 101-300  meters 

3 - 301-500  meters 

4 - 501-900  meters 
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TABLE  7 


Kal i spel  1 -GIA  vs.  Ninepipes 
Percent  Frequency  of  Stability  Classi fication 

1981 

Category 


Month 

A 

B 

C 

D 

E 

F 

U 

M 

Jan 

GIA 

0 

0 

0 

0 

0 

0 

0 

100 

NP 

0 

4.0 

2.4 

6.5 

12.4 

0.5 

28.8 

45.4 

Feb 

GIA 

0 

0.3 

3.3 

9.2 

23.8 

2.7 

0 

60.7 

NP 

0 

0 

0 

0 

0 

0 

86.9 

13.1 

Mar 

GIA 

0 

2.4 

23.4 

19.6 

30.1 

24.5 

0 

0 

NP 

0 

1.3 

13.4 

9.1 

18.8 

12.6 

33.1 

1 .6 

Apr 

GIA 

0 

1 .1 

28.3 

20.0 

41  .7 

8.9 

0 

0 

NP 

0 

1 .1 

20.8 

7.5 

25.3 

6.4 

19.4 

19.4 

May 

GIA 

0.3 

4.3 

29.3 

18.5 

38.7 

8.9 

0 

0 

NP 

0.3 

3.0 

22.3 

18.3 

25.8 

8.1 

22.0 

0.3 

June 

GIA 

0.3 

0 

29.4 

21  .4 

36.7 

12.2 

0 

0 

NP 

0.3 

0 

20.8 

20.8 

19.4 

8.3 

16.9 

13.3 

July 

GIA 

0.8 

I .9 

31  .5 

13.2 

23.9 

17.7 

1 .1 

9.9 

NP 

0.8 

1 .6 

25.0 

11 .8 

21  .2 

14.5 

8.1 

16.9 

Aug 

GIA 

0 

5.4 

29.8 

14.0 

22.3 

28.5 

0 

0 

NP 

0 

4.8 

21  .22 

8.1 

15.6 

21  .8 

10.8 

17.7 

Sep 

GIA 

0 

1 .1 

26.9 

11  .1 

25.3 

27.5 

8.1 

0 

NP 

0 

1.7 

26.4 

12.2 

23.1 

25.6 

9.7 

1 .4 

Oct 

GIA 

0 

0.5 

19.9 

12.4 

45.2 

22.0 

0 

0 

NP 

0 

1.3 

23.7 

14.2 

33.9 

20.4 

1 .9 

4.6 

Nov 

GIA 

0 

3.1 

12.8 

12.2 

54.2 

17.8 

0 

0 

NP 

0 

1.9 

9.7 

11 .7 

38.6 

0.7 

2.5 

28.9 

Dec 

GIA 

0 

1 .1 

6.2 

13.2 

68.3 

10.8 

0.5 

0 

NP 

0 

0.5 

7.8 

10.5 

24.7 

4.0 

43.5 

8.9 

A Very  unstable 
B Moderately  Unstable 
C Slightly  Unstable 
D Neutral 


E Slightly  Stable 
F Moderately  Stable 
U Unknown 
M Missing 
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